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T • oeo.  c 

VO  - (.00)6  CC/0 


CO  • I .^e3  KM/SCC 


THC  TA8LC  UtSTS  HUCONIOT  POINTS  CALCUIATCO  FROH  THE  FITS  OIVF.N  BCLON, 
UNITS  ARCi  C/CC,  KM/SCC.  K8ARS  AND  KBAR.CC/0  FOR  THC  CNCROV  OIFFCRCNCC. 

TA8LC 


FIT 

RHOO 

US 

UP 

P 

v/vo 

C-EO 

1 

0.9686 

3.316 

.3 

69.6 

0.769 

H.06 

- 

- 

H.  106 

1 .H 

67. H 

0.669 

9.60 

- 

- 

H.997 

1 .9 

96.9 

0.616 

16.0 

• 

- 

S.667 

6.M 

136. 

0.676 

66.6 

6 

. 

6.691 

3.0 

197 

0.6H6 

H6.0 

- 

- 

7.761 

H.O 

309 

0.H6H 

60. 

- 

- 

8.911 

6.0 

HH9 

0.H39 

166. 

- 

- 

11.631 

7.0 

766 

0,377 

6H6, 

- 

- 

13.661 

9.0 

1617 

0.336 

H06. 

US 

• 1 .693 

* 1.661* 

UP.  SIO 

,US  • 0. 

03  KM/tiCC 

US  • 1.693  * I.Sai>UP,  SIO.US  < 0.03  KH/Src  FIT  I 

rcw  UP  otrwtCN  o.9  and  km/scc 
US  • 3.1  II  • I.I60*UP.  510. US  • 0.16  KM.  5l;C  Fll  ^ 

TOR  UP  BCTHCN  3. 3 AND  8.7  KM’StC. 


COMMENTS! 


II  SOURCE!  COMPILER 

DATA  OF  6-1 ---I  AND  3 WTRC  USED  FOR  THIS  SUMMARY. 

61  THE  THO-STHAIOHT-UNE  CHARACTFR  OF  THE  US  UP  DATA  MAY  0E  ASSOCIATED 
WITH  A PHASE  TRANSFORMATION: 

L.  V,  al'tshuler.  a.  a.  oakanova  and  h.  r.  trunin 

OOKLAOY  AKAO.  NAUK  SSSR.  va . 161,  P,  67.  I I9S0I  RUSS. 

SOVIET  PMYS.  OOKLAOY  VOL.  3.  P.  761.  (|9S8i  ENOl. . 

S»  DATA  or  6-I-— ^ agree  WITH  THIS  f ! T »UT  ARE  LESS  PRECISE. 

HI  CO  IS  HIGHLY  TEMPERATURE  DCPENCCNT!  COHO  DEO.  C.l  • I.HH0  KM/5EC 

COI30  tX:0.  C.l*  I .-509  KM/SCC 

L.  etPOMAMN,  OCR  ULTRASCHAIL  (5.  HIR/F.L  VEHLAO.  STUITuART  I9SHI 
6TH  CD.  P,  HIO 


U06/IH/77 


PACC  SIS 

i-l-.-O 

water  sumhary 


H?-0 


T • PO  DtO.  C CO  * l.^83  KM/8CC 

VO  • 1.0019  CC/0 

T«  TA0LC  LISTS  MUOONIOT  POINTS  CALCULATED  FROM  THE  FITS  GIVEN  BELOW. 
UNITS  ARE  I 0/CC,  KM/SEC,  K8ARS  AND  KBAR.CC/0  FOR  THE  ENERGY  OllFERENCE. 

TABLE 


FIT 

RHOO 

US 

UP 

P 

V/VO 

E-EO 

I 

0.998P 

3.316 

.9 

P9.S 

0.7P9 

>4.05 

* 

- 

M.I06 

1 .H 

57. 

0.659 

9. SO 

- 

" 

W.e97 

1.9 

9P.9 

0.6IP 

18. 0 

• 

• 

5.687 

e.H 

136. 

0.578 

PB.8 

- 

6.591 

3.0 

197 

0.5H5 

M5.0 

- 

- 

7.751 

««.o 

309 

O.L0H 

80. 

- 

- 

8.91 1 

5.0 

WS5 

0.'^39 

IP5. 

- 

It .P3I 

7 0 

705 

0 . 377 

PW5. 

- 

13.551 

9.0 

IPI7 

0.336 

S05. 

US 

• 1 .093 

• 1.501* 

UP.  SIC. US  • 0. 

03  KM/SEC 

US  - 3. 1 n • I . I60*UP. 


FIT  I 

FOR  UP  UCIHr.f.N  0.9  ANIj  KM/SCC 
SIC. US  " 0. 16  KM/SIC  Flip 

FOR  OCTwriN  3.3  AND  9.7  KM^SIX. 


CCmCNTS: 


n SOURCE:  compiler 

OAT A OF  AND  3 WERE  USED  FOR  THIS  SLMKARY. 

pi  THE  IWO-STRA|OHT‘UNE  CHARACTER  OF  THE  US  Uf^  EMIA  MAY  BE  ASSlXIATEO 
WITH  A phase  TRANSfORMAI ION: 

L.  V.  AL  ’ TSlfJLCR.  A.  A.  BAKANOVA  ANO  R.  F.  IfEUNIM 

OOKLADY  AKAO.  NAUK  SSSR.  VOL.  IPl.  P.  67,  I19S01  RUSS. 

SOVIET  PHYS.  OOKLADY  VOL.  3.  P.  761.  M9S91  ENOL. 

3i  DATA  OF  0 I---L  AGREE  WITH  THIS  F|T  BUT  ARE  t.ESS  PRECISE. 

Wl  CO  IS  HIOEA.Y  TEMPERATURE  OCI>lNDENT;  COHO  tX.G.  C.l  • 1 .^^e  KM/SEC 

C0I30  DEO.  C.l  • l.i09  KM/SEC 

1.  BE:R0MAT»I.  OER  ULTRASCHAU.  is.  HIRFEL  VERLAO.  STUITuART  19!>SI 
6TH  ED.  P.  «4»0. 


U06/m/77 




,4T 


i'- 

I 


UATFR  IHYDROCCN  OXtnCI 


PAOC  Sm 


H^-0  GREATER  THAN  99.9 

PER  CENT 

VO  • 1 .002  CC/0 

1 

CO 

' 1.5  KH/SEC 

IN  THE  table  BELOU.  DENSITY  IS  GIVEN 

IN  G/CC.  VELOCITIES 

SEC.  AND  PRESSURE  IN  KILueARS. 

TABLE 

RHOO 

US  UP 

P 

V/VO 

1 .00 

7.06  3.32 

235 

.530 

7.05  .3.39 

2S0 

.H9I 

6.99  3.HH 

2N0 

.H90 

8.26  H.S3 

37B 

.HH7 

12  05  8.09 

lOHO 

.370 

12.69  8. HI 

1070 

.316 

13.09  0.71 

1 IHO 

.335 

US  « 3.C9  • 1 . I6HUP  - 

.iiiaiup  - : 

1.761 

HM.MICRCSLL  f' 

US  • 3.09  • I . 16WU*  MM/MICHOStC 


}HAN  i.76 
rO«  UP  ORCATEH 

TfUN  3.76 


COMMENTS) 


l«  SOURCE)  SKIDMORE.  I .C.  AND  NOIiHlS.  t. 

tH{.Ht10OVNAMlCS  Of  fAXLEAR  MATCHIALS.  P.  1?:  ff  . 

INTERN.  AT,  ENEWOY  AWlNCr.  VIENNA 

ATOMIC  H»:AP0NS  MCSCAPCH  rSTADLiytlNT  . ACIXPMASTON.  ENaANO 
Z)  experimental  TECHNIQUE  A 
DATA  REDUCTION  TECHNIQUE  0 

THE  SMOCK  WAS  PROCXXED  OY  AN  EXPLOSIVELY  ACCCLlRATfO  EN3  STEEL  fn.ATE, 
THE  SHOCK  MAS  TRA.NSMITTED  THHOUOM  A STEEL  PlAIE  INTO  THE  SAMf'l.E . 

31  T>€  VELOCITY  Of  T»C  flYINO  T»LATE  ANO  TIC  SHlXK  AND  SURE  ACE  VELOCITY 

or  the  target  rate  m:he  measuri:d  as  wj’ll  as  itc  sample  sow  ace  anL' 

SMOCK  VtEOCITIES. 

HI  data  scatter  mas  AbOUT  0.03  HICROSCC. 

S»  CORRECTIONS  HERE  MADE  fOR  fLYINO  Pt AIE  CliTVATUiC  Of  LP  TO  I MlCROSfC. 
6l  THE  HIOCR  PRESSURES  WERE  OBTAINED  UY  A SnCHICALLY  CONVCROINO 
SYSTEM. 

71  ALL  PELLETS  «RE  SURROUrCCO  BY  LEAO  TQ  RCDUCf  LATERAL  RAREfACT  ION. 
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?•  I — s 

WATER  imvorooCN  0XI0C» 


PAor  i» 


He-o 


VOI  * i .00  cc/o 


THE  TAa.C  BELOW  GIVES  THE  VELOCITY  0»‘  HCLAXATION  WAVE.  C.  AT  T»C  OIVCN 
PRESSURE.  TIC  HUOONIOT  STATE  THE  RELAXATION  WAVE  TRAVELS  THROUGH  IS 
GIVEN  BY  US,  U.  P AND  V/VO.  VELOCITIES  ARC  GIVEN  IN  KH/SEC..  PRESSURE 
IN  KILOBARS  AND  DENSITY  IN  O/CC. 

TABLE 


i some  VELOCITY 

? PERPEND I Clear  to  shock  direction 


RHOG 

US 

UP 

P 

V/VO 

1.00 

67.? 

O.GM 

US  • 

C0T*CNTSi 

1>  SOURCEi  AL'TSMULER.  L.  V..  KORMER,  S.  0..  OPA2»#TtK.  M,  I., 
VLAOIMIROV.  L.  a.  and  riJNTiKOV.  A.  I, 

SOVIET  PMYS.-JETP.  VOL . II.  P.  766  tl960( 

EXPERIMENTAL  TCOMIOUE  B 

JJ  Tie  SOUND  \tLOCITIES  WERE  OETEHHINEO  fROM  THE  CONTOUR  Of  THE  TREE 
SLHTACC  A/IER  IT  »UO  MOVtO  SOME  DISTANCE. 

>«»  TIC  MtASmeO  SaNO  velocity  is  slightly  smaller  than  THI  VEIOCIIY 
lOP'ORHOi'M/?  - S OS  W1-SEC..  lACRE  TIC  DERIVATIVE  IS  lAKEN  ALOT© 
TIC  MUGONIOr, 

SI  VOI  MAS  OOTAINEO  f ROM  TIC  HAI«»OOK  Of  dCMISTRY  AND  »*HYSICS  (THE 
CICMICAL  RUBBER  PUBLISHING  CO,.  CLEVELAND.  OHIO.  IUrW?-1963l  HNTM  CD. 
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HS-O 


TO  - ?0  OCO.  CCNTiOAROC 

VO  • 1.0018  cc/Q  CO  • i.vaeo  kh/scc. 

IN  T»C  TABLE  BCLQM.  VELOCITIES  ABC  GIVEN  IN  KIVSCC..  PRESSURE  IN 
KIL08ARS  AND  DENSITY  IN  O^CC. 


TABLE 

RHOO 

US 

UP 

P 

v/vo 

0.9S82 

1.3W* 

0.952 

SI. 8 

0.716 

- 

N.093 

1.392 

56.8 

0.660 

N.I26 

i.mi 

56.2 

0.608 

N.S36 

1.655 

■JN.9 

0.635 

N.6I3 

1.829 

87.8 

0.620 

V.  777 

I.B06 

86.1 

0.622 

N.7S7 

1.796 

65. <4 

0.622 

6.626 

2.365 

133.9 

0.575 

6.60H 

2.370 

132.5 

0.577 

6.601 

2.  335 

130.5 

0.583 

0.07 

•«.  13 

333.0 

0.<*88 

8.07 

N.2N 

3N2.Q 

0.H75 

B.VS 

<*.60 

366.0 

0.V56 

8.V8 

V.72 

^00.0 

o.s<«>« 

a. 59 

V.72 

V05.0 

O.V50 

- 

BUN 

<*.BI 

HI9.0 

0.V50 

t US  • 1.S7  * l.9V6*UP  0.097*UP*»0  KM'SCC.  SIG  US  « O.OS  KH^StC 

0L'T  UNCAR  FIT  IS  ACCOUATC  FOR  UP  OELOW  . KM'StC  { 

■ US  • I.W  * I.Sa»UP  KM/SEC,  SIC. US  • 0.03  KM-SCC.  ' 


COffCNTSi 

f 


! 

{ 

I 





I I SOURCE;  UALSH  J.  N.  MC  RICE  H.  M. 

JOUPNAI.  or  CM  NICAL  l>Hr5ICS,  va . 26.  P.  BISH9S7* 

21  EXPERIMENTAL  TECHNIQUE  B 
data  REW/CriON  TEC»«IIOUC  B 
STANOARO  MATERIAL  2NST  ALUHirAJH 

31  the  total  scatter  IN  US  IS  TyP|CAl.lY  3 TO  •»  PERCENT.  AND  TK  AVERAGE 
VALUE  or  US  HAS  A PfHDOABLE  ERROR  OT  AHOL't  O.S  PERCENT. 

THE  uncertainty  IN  UP  IS  COHPARABl E TO  THIS  AVERAGE  VALUE. 

H)  CO  MAS  OQTAINEO  FROM  Tl€  AMERICAN  INSTITUtr.  OF  PHYSICS  HANDBOOK, 
IHCGRAU-MILL  BOOK  CO..  N.  Y.  I9G3)  2ND  CO. 


UOfj/l'tyTT 


4 


2-I-— S 
MATCH 
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VO  > i.OO 

IN  THC  TA8LC  BCLOH.  VECOCITICS  AflC  OIVCN  IN  KM/SCC..  PfCSSURC  IN 
KllOBARS  AND  OCNSITV  IN  0/CC. 


TABLE 


-SAMPLE - 


•STANOANO• 


RHOO 

US 

UP 

P 

V/VO 

UPS 

UPS 

1 

(ALUMINUM) 

(PLEXIOCi 

1 

i 

1.00 

5.835 

a 365 

138 

0.595 

4,740 

; 

- 

5.900 

e.a7o 

134 

0.615 

4.590 

- 

5.7P5 

a.  140 

i?a.5 

o.sae 

4.310 

• 

5.0P5 

a. 115 

119 

0.6a4 

M.aso 

5.555 

a.ias 

118 

0.617 

4.aao 

5.545 

a. no 

in 

0.619 

4.100 

1 

5.460 

a.  180 

119 

0.601 

a. 890 

1 

5.395 

a.  lao 

114.5 

0.607 

a. 785 

( 

5.aco 

a.  185 

115 

0.585 

a. 060 

5.^35 

a.  140 

1 la 

0.591 

a. 775 

5.160 

a.  005 

103.5 

O.Sli 

a.  630 

y 

5.Pe5 

1.980 

103.5 

o.Bai 

a.6a5 

f 

1 

5.  105 

1.975 

ioa.5 

0.619 

a. 640 

? 

4.830 

1.915 

oa,5 

0.604 

a.  460 

4.730 

1.840 

97 

0.611 

a. 360 

!• 

4.570 

1.675 

76.5 

0.633 

a.  145 

; I 

4.165 

1.465 

61 

0.648 

I .840 

ii 

4.^80 

I.39C 

59.5 

0.675 

1.770 

4.075 

1.340 

54.5 

0.671 

1.695 

j 

3. 885 

1.300 

50.5 

0.665 

1 .615 

I- 

3.635 

1 . 100 

40 

0 . 697 

1.375 

- 

3.465 

I.  no 

38.5 

0.680 

1.360 

- 

1.6P5 

1.060 

38.5 

0.708 

1 . .100 

1. 

- 

3.480 

I.OBO 

37.5 

0.690 

1 .ja5 

*■ 

- 

3.P40 

0.970 

11  .5 

0.697 

1.170 

“ 

3.P05 

0.970 

31 

0.697 

1.145 

US  - 1.51  • 1.05  UP  KM-'SCC.  510. US  • 0.15  KM/SCC. 


COMMtNISi 

II  SOUPCE:  0GPOEP  J.  AND  TAUQUIONON  C. 

PRIVATE  COMMUNICATION  (tWim,  B.P.  NO.  7.  SCVRAN.  FRANCE 
PI  ExPCRIHCNTAL  tcchniouc  b 
DATA  PEDUCnON  TCCIINtOUC  8 

SrANOARO  HATCRIALS  PLCXIU.ASS  AND  ALUMINUM  AINO  AUOV 


Ur»/ 14/77 


TO-  BB  oeo  c. 

VOl- 1.0037  CC/0 


THE  TABLE  LISTS  T IN  OCO.C..  f«4bO  IN  0/CC.  VELOCITiCS  IN  KH/SEC  AND  P IN 
KBARS.  Rl  IS  REFRACTIVE  INDEX.  AL  IS  ?03H  ALUHINUN 


TABLE 


- - 

- - - - 

- - - 

sample 

. - . 

- - - 

STANDARD 

TO 

RHOO 

US 

UP 

P 

v/vo 

Rl 

UFS 

NAT 

BB. 

0.BB63 

3.87 

l.^N9 

H8.0 

0.6783 

1 .N7N 

1.66 

Al. 

BB. 

0.9963 

«*.0B 

I.NO 

67.0 

0.6677 

I.H88 

1.78 

AL 

BO. 

0.90dS 

0. 

1.00 

1.333 

US  • 


CONHENTS: 

II  SOURCE:  AI«CNS  T.J.  AfC  RUOERHAN  M.H. 

J.  APPL.  PHYS..  V.37  P »«7*ia  11066) 

Bi  EXPCNIMCNrAL  rcCHNIOUE;  0 AND  Cl 
DATA  RCDUCTiON  METHOD  i 8 

J)  VOI  AN  RMOO  FROM  THE  AMERICAN  INST.  Of  PHVS.  HANDOOOK,  O.E.  GRAY  tOI- 
TOM  (MCORAN  HILL  BOOK  CO.  I97tf)  3RD  LD. 

LI  UNCERTAINTY:  OtL  US- I • I .S  PERCENT 

DEL  UP-^.9  - MAXIMUM 

OEL  Rl-I.l 


i 


UQB/IH/77 


CHLORINC  TRIFLUORIDC 
CL-rs 


TO  - 0.0  *OR-0.7  OCO.  C.  CO  - 0.90*4  KH/SCC. 

VO  • 0.0300  *0R>6  CC/0 

THE  TABLC  LISTS  DENSITY  |N  0/CC..  VELOCITIES  IN  KH^SEC.  AND  PRESSURE  IN 
KBAR. 


TAaC 


SAMPLE  STANDARD 


RHOO 

US 

UP 

P 

v/vo 

UPlST 

1 PtSTi 

1 .BBS 

3.9N 

1.17 

79. 

0.6*4 

O.BO 

1*4U. 

- 

S.»4 

1.61 

190. 

0.S99 

i.m 

990. 

- 

*4.56 

1.96 

168. 

0.S7 

I.*43 

9BI . 

- 

*4.06 

9.17 

199. 

0.56*4 

1.61 

336. 

• 

6.09 

3.09 

3S3. 

0.H9 

9.r 

565. 

US  • 

1.318 

* I.6S 

•UP 

FOR  UP  LESS 

than 

9.17  KM/SEC 

US  - i.l**?  * l.aS'UP  FOR  UP  ORCATLR  THAN  9.17  >J1r5£C..  OR 
US  • 0.9H7  ♦ 9.19«UP*«9.  KM, 'SEC  OVER  THE  TOTAL  RANGE 
SIO.US  -0.03H  KH/SCC. 


COHHCNTS) 

II  SOURCEi  JEFFRIES.  H.  A.  AND  HACKEHLE  J. 

LOS  ALAMOS  REPORT!  LA-3W51  Il9(i0> 

LOS  ALAMOS  SCIENTIFIC  LAB..  BOY  1663.  LOS  ALAMOS,  N.  M.  B70HM 
it  CXPCRIMCNTAL  TCCMNIOUE:  B 

DATA  REDUCTION  TCCHNIOUTi  B ISTANPAHO  MATERIA)  i 909S  AL . ALLOY! 

31  ERROR  ESTIMATES  FOR  US  ARE:  .09  .01  .09  .01  .10  KM/SCC. 

ERROR  ESTIMATES  FOR  UP  ARE:  .09  .01  .09  .01  .10  KM/SCC. 

IN  the  ORDER  0»‘  THF  TABLE  LISTING. 

*4  1 MEASUREMENTS  0»"  CO  AS  A FUNCTION  Of  TEMPERATURE  (Tl  YICuOCOi 

CO  - 0, 90S) 1.0  - O.OOiB'T  * 0.00000*T*»9. I KM/SCC..  BETWEEN  T • -60 
AND  *90  DEO.  C. 


)XJB/m/T3 


\ 


I 


i 


f*AOC  3H0 


AHNONUtI  SUUrATC 


• Ne-S-H0-OS 

SPCCIFIC  SURFACE  AREA  IN  tCM*»2l/0. 
ENTRIES  IN  TABLE  MU. 


! 5>tO  AND  I900IFOR 


TVC  LAST  FIVE 


VO  • O.MB-O.TeB  CC/0. 
VOt  - O.MSS  CC/0. 


TIC  TAfelCS  BELOW  OlVE  OCMSITV  IN  0/CC.  VELOCITIES  IN  KM' SEC  AND 
JwSSURE  IN Pisn  IS  TIC  PRESSURE  IN  THE  STANDARD. 


iTABLE  I 


RHOO 

US 

1.73 

3.05 

- 

*t.60 

- 

'4.80 

- 

6.81 

- 

8.16 

I.3H  UP 

KH.'SI 

SIOMA  US  • 0.  IJ  KMf^SCC 


SATf>LE 

• * • ■ 

. • - - 

V/VO 

UP 

urs 

P 

0.50 

0.^6 

m. 

0.9MO 

0.66 

1.51 

•♦3. 

0.078 

0.84 

1.69 

77. 

0.806 

1 .S6 

3.0 

IH7. 

0.7^9 

1.87 

500 

0.096 

TABLE  II 


PMOO 

t * 

US 

1 .6 

5. '♦3 

- 

S.5N 

- 

3.63 

- 

3.91 

- 

'4.50 

- 

L.  3'4 

- 

6. 18 

- 

6.78 

SAMPLE  - - - 
UP  UFS 

0.^B  O.HS 
O.bl  1.13 
0.66  l.cM 
1.05  5.8^ 
O.tW  1.07 
1.13  5.S7 
1.67  3. 65 
1.83  '♦.no 


P V'VO 
II.  0.087 

35.  o.sm 

38.  0.008 

. 0 . '/V5 

66 . 0 . 

78 . 0 . 7'«6 

130.  0.697 

170.  0.603 


US  - 5.50  • l.91*UP  - 0.107'UP  KM  SEC. 
SIO.US  • O.JS  KM/StC. 


standard 

PISTI 


10. 

31. 

SO. 

III. 

161. 


STANOARO 
PISI » 


10. 

?0. 

30. 

67 

67. 

63. 

115. 

138. 


TAOLC  III 

SArt*lC STAIOARO 


P 

n 

i' 

I 

f 


1 


U06/IMa7 


PAcc  sm 


RHOO 

US 

UP 

UTS 

P 

V/VO 

PISTl 

1.3 

5.06 

0.31 

5.6U 

158. 

0.561 

160. 

- 

M.7S 

! .79 

no. 

0.600 

114. 

- 

3.51 

1 .01 

0.96 

55. 

0.655 

60. 

• 

0.65 

o.ei 

1.03 

00. 

0.69N 

30. 

- 

1 .57 

0.36 

0.56 

7. 

0.771 

10. 

- 

5.60 

0.50 

178. 

0.5^5 

185. 

5.35 

0.09 

159. 

0.570 

I6H. 

N.BN 

1.83 

115. 

0.600 

116. 

m 

N.DS 

1.80 

113. 

0.608 

1 14. 

• 

N.MO 

1 .78 

100. 

0.595 

108. 

5.56 

1.15 

53. 

0.677 

55 

0.78 

0.78 

0.8M 

08. 

0.717 

31. 

• 

5.**C 

0.06 

5.6 

158. 

0.581 

160 

• 

N.5H 

1.77 

N.0 

I0>«. 

o.eio 

lOB. 

3.38 

1 . 10 

NB. 

0.669 

5M. 

0.67 

0.96 

33. 

0.640 

HO. 

' 

1.78 

O.SI 

9. 

0.770 

13. 

us  • O.M  • a.»**UP  - 0.37‘UP**2,  K'M/'SEC. 
SiO.US  - O.IS  KM/SCC. 


COHHCNTS: 

II  SOURCE ; JOMSON  J.  0.  AND  MACKCf^C  J. 

HIOM  DYNAMIC  »>RCSSUHC  SYMPOSIUM.  I.U.T.A.H.,  SCPT , 1 1-lb  1967 
PARIS.  FRANCE. 

2»  EXPERIMENTAL  ICO«JIOLC  0. 

DATA  RCOUCTtON  TEChNIOUC;  D.  StAhCARO  HATCRIAI  - LUCITE,  UtTH 

US  • 0.7b  * l,i«q*LlP  AND  UP  • o.S'urs 
]l  THE  SAMPLES  MCHt  ANALYTICAL  RtAOENI  OflAOC  AMMONIUM  SULFATE  WICH 
MAS  PRESSED  INTO  0.5N  CM  DIAMETER  BY  0.005  CM  THICK  WAFERS, 
m VOI  MAS  calculated  L«IN0  tic  lattice  CONSTANTS  A * 7.7H0, 

B.  » 5.993,  AND  C.  - 10.636  AN6STCMS  FOR  A ORTMOWHOMOK  CELL. 

MYCKOFF,  crystal  STRUCTIMCS  VOL.  1 UOHN  WiLEV  AND  SUNS,  NEW  YORK, 
19631  0ND.  £0. 

5!  EStlMAtCO  PERCENT  UNCERTAINTIES  ARE  .3.5  IN  PISTl.  0.0  IN  UP.  0.  IN  US 
0.  3 IN  P .'.NO  3 IN  V/VO 


f 

• (' 


CAIteON  OlOXIK 


C-Oi? 


TO  ■ 1 06  Dconecs  kclvim 

VO  • .6^0  CC/0 


IN  1HC  TA6LC  BClQU.  VCLOCITICS  ARC  OIVCN  IN  MM/NICROSCC.  AND  PRCSSURC  IN 
KILOBARS. 


TABLC 


US 

UP 

P 

v/vo 

1.57 

1.03 

53. ^ 

.755 

5.38 

2.  IW 

167 

.6>tl 

7.71 

3.66 

m2 

.556 

0.05 

N.70 

631 

.•♦97 

US  -'t.66  * l.93*UP  • 0.080*UP>*£  KM/SCC,  SIO.US-O.OM 


COMMCNTS: 

II  SOURCE;  ZUUAHCV,  V.N.  AND  TELEOIN.  O.S, 

SOVIET  PM^-S. -OOKLAOV.  VOt . 7,  »*.  3H  l|96c*l 
21  EXPERIMENTAL  TECHNIQUE  A 
DATA  PEOUCTiCN  1EOMIOUC  B 

(The  AOIAQAT  and  MUOONIOT  arc  assumed  IDENTICAL! 

3)  EACH  POIN’  IS  AN  AVEBAOE  Of  ^ TO  12  HEASUHEMENTS  WITH  A MEAN  SQUARE 
deviation  or  I to  2 PEHCENT. 


UOb/IH/77 


i 

V 

i 

't 

TABLE  I 

CARBON  DIOXIDE 
B3-1  — I 


carbonte;  trachloridc 


C-CLH 


99*  MT . PCRCCNT 


TO  • la  TO  30  OCO.  C. 

VQ  1 O.WII  TO  0.6393  CC/0. 


C0<32  OCO.  C.l  • 0.03  KH^SCC. 


THC  TABLC  lists  TCMPCRATURC  in  OCO.  C..  OCNSITY  IN  0/CC.,  VCLOCITICS  IN 
KM/Sec.  AND  PRCSSURC  IN  KSAR.  OUS  AND  DUR  ARC  TNC  UNCCRTAINT ICS  IN  US 
AND  UP 


TA8LC 


5AHPLC 


STANDARD  - 


T 

RHOO 

US 

DUS 

UP 

OOP 

p 

v/vo 

usisn 

OUSISTI 

8£ 

1 .990 

8.38 

0.01 

0.96 

o.oe 

81. 

0.798 

9.93 

0.07 

89 

1 .977 

8.87 

0.01 

0.69 

O.OS 

89. 

0.697 

6.08 

0.03 

88 

1 .971 

8.S7 

0.01 

0.69 

O.OS 

87. 

0.788 

6.08 

O.OS 

88 

1 .971 

8.79 

0.01 

0.88 

0.08 

36. 

0.708 

6.  IB 

O.OS 

as 

1 .986 

8.91 

0.01 

0.90 

0.03 

SI  . 

0.698 

6.88 

O.OS 

80 

1 .99S 

8.99 

0.01 

0.90 

O.OS 

S8. 

0.69S 

6.83 

0.03 

19 

1 .996 

3.88 

0.01 

1.18 

O.OS 

99. 

0.698 

6. S3 

0.08 

38 

1 .971 

3.38 

0.01 

1 .80 

0.08 

63. 

0.637 

6.90 

0.08 

IS 

1 .606 

3.S6 

0.01 

1.80 

O.OS 

67. 

0.698 

6.98 

0.08 

88 

1 .991 

3.SS 

0.01 

1.83 

0.08 

67. 

0.6S3 

6.9S 

0.08 

18 

1 .998 

3.90 

0.01 

1.33 

o.oa 

7S. 

0.681 

6.68 

0.07 

89 

1 ,977 

3.7S 

0.01 

1 .S9 

0.08 

88. 

0.601 

6.78 

0.08 

89 

1.971 

3.86 

0.01 

1.97 

o.ot 

09. 

0.99S 

6.86 

O.Ol 

IS 

1 .606 

S.08 

0.01 

1.61 

0.09 

106. 

O.BOS 

6.98 

O.OS 

87 

1 .980 

S.07 

0.01 

1.69 

0.08 

106. 

0.996 

6.99 

0.08 

86 

1 .971 

S,87 

0.03 

I.B6 

0.09 

189. 

0.909 

7. IS 

0.08 

86 

1.971 

S.98 

o.ot 

1.96 

0.08 

ISO. 

0.966 

7.86 

0.01 

8S 

1 .986 

S.66 

0.01 

8.00 

0.08 

IS8. 

0.978 

7.31 

0.08 

19 

1 .996 

S.71 

Q.OI 

8. OS 

O.OS 

193. 

0.966 

7.39 

0.03 

30 

1 ,97S 

see 

0.01 

8.86 

0.03 

I7S. 

0.937 

7,96 

0.03 

18 

1 .610 

9.3S 

0.08 

8.S6 

0.03 

81 1 . 

0.9S0 

7.60 

0.03 

87 

1 .980 

9,81 

0.01 

8.93 

0.08 

808. 

0.919 

7.63 

0.08 

83 

1 .988 

9.78 

0.03 

8.87 

0.07 

860. 

0.S99 

8.80 

0.06 

88 

1 .971 

9.69 

0.08 

8.96 

0.09 

866. 

0.^77 

8.89 

0.09 

88 

1 .971 

6.13 

0.03 

3.13 

0.03 

303. 

0.S69 

e.s0 

0.03 

89 

1 .98S 

6.SS 

0.09 

3.37 

0.09 

3SS. 

0.S76 

6.7S 

0.06 

19 

1.998 

6.90 

0.08 

3.96 

O.OS 

367. 

0.S76 

6.97 

O.OS 

86 

1.968 

6.78 

0.08 

3.68 

0.08 

38S. 

O.SBI 

9.00 

0.06 

87 

1 .900 

6.76 

0.03 

3.70 

0.09 

396. 

0.S99 

9.06 

0.06 

8S 

1 .986 

7.13 

0.03 

3.96 

0.06 

S90. 

O.SSI 

9.39 

0.09 

83 

1.966 

7.99 

0.08 

S.3S 

o.ce 

980. 

0.S89 

9.77 

0.06 

83 

1.986 

7.96 

0.03 

H.98 

0.06 

978. 

0.S38 

10.00 

0.06 

18 

1.996 

8.06 

0.06 

S.69 

0.  IS 

60S. 

0.SI8 

10.17 

0.18 

87 

1.960 

8.8S 

O.OS 

S.69 

0.11 

610. 

O.SJI 

10. IB 

0.10 

89 

1.96S 

6.86 

0.03 

S.79 

0.10 

686. 

0.S8I 

10.86 

0.09 

US  • A » 8‘UP.  MITM  A • I.H7  KM/StC.  8 - 1.97 
SIO.A  • 0.09  KN/SCC.  SIO.O  * 0.03 
rOR  US  8CTICCN  8.3  AND  H.7  KHi'SCC.  AND 


U06/m/77 


PAGE 


A • 1.97  KM/SCC  a • I.S) 

SIO.A  ■ 0.13  KH/SCC  610. B • 0.03 

rOP  US  GPCATCR  THAN  ^.7  KH/SEC. 


COHMCNTSi 

It  SOURCE  I DICK,  R.  P. 

LOS  ALANOS  SCICNTiNC  LAB.  (THESISt 
LOS  ALAHOS  SCtCNTirtC  LAB.. 

LOS  ALAHOS,  BOX  IMS,  NEW  MEXICO  B7V«H 
21  CXPERIHENTAL  TCCHNIQUCi  a 

DATA  RCOUCTtON  TCCHNIOUC:  B STA»«ARO  HATCRFAL  202^  AL  ALLOV  UlTH 

US  •*  S.M60  ♦ l.3IB*UP  RHOO  > 2.7BS0/CC 
AND  ORUNCISCN  GAMMA  ■ 2.22 

31  THE  SOUND  SPEED  CO  HAS  A DENSITV  OCPCNDENCE  GIVEN  BY  MIVO) I tC0l**l/3t 
•S.  WHERE  S IS  9H.m.  BV.3H  AND  B««.S8  AT  10.  30  AND  50  OCO.C.  RCSP. 
AND  M-HOLCCULAR  HEIGHT.  BEROMANN  L..  OCR  ULTRASCHAU  (S.  HIR2EL 
VERLAO.  STUTTGART.  IBSm. 


I 


i 


PAGE  JM5 

jj-IO-.-e 

CARSON  TCTRACHLORICe 

c-an 


TO  ••  OCO.  CCNTIORAOC 

VO  - o.eao-o.BT*  cc/o.  co  • o.o^o-o.gso  km/scc 

IN  T»c  TABLE  BELOW.  VCLOCITtCS  ARC  CIVCN  IN  KH/SEC..  PRESSURE  IN 
KILOSARS.  DENSITY  IN  0/CC.  AND  lEHPCRATURE  IN  OCO.  CCNTIORAOC. 

TABLE 


TO 

RHOO 

US 

UP 

P 

v/vo 

I.S77 

««.BS  a.aj5 

171.0 

0.53B 

aa 

I.S90 

3.51 

1.355 

73.9 

0.655 

US  • 


COMMENTS 

I)  SOUNCE:  UALSH  J.  M.  AND  RtCC  M.  H. 

JOURNAL  or  OCHICAL  PHYSICS.  VOL.  56.  P.  BIS  I19S7I 
ai  EXPERIMENTAL  TECHNIQUE  B 
DATA  REDUCTION  TEC»t4IOUC  B 
STANOARO  MATERIAL  5«iST  ALUMINUM 

3l  THE  VALUES  rOR  CO  MERE  OETERHINEO  BY  INTERPOLATION  Of  DATA  POINTS 
OSTAINEO  FROM  T»t  AMERICAN  INSTITUTE  Of  PHYSICS  HAN0800K.  (MCORAK* 
HILL  BOOK  CO..  N,  Y.  1963)  5NO  EO. 


I 


I 


I IRW/IS/TT 

f*-  — •— 


CARBON  TETRACHLORIDE 
23-10—2 


TABLE  I 


PAce 

?3'IO--3 

CARSON  TCTRACHLOftlOC 

c-cm 


TO  • OCO.CENrtOMAOC 

VO  ■ 0.8IM'  0.650S  CC/0 

IN  THC  TASLC  KLOH,  TCNPCRATURC  is  OIVCN  in  KORCC  CCNTIQRAOe,  OCNSITY 
IN  0/CC,  VCLOCITICS  IN  KH/SEC..  AND  PRESSURE  IN  KILOeARS. 

TABLE 


SA 

XS.E— 

STANDARD 

TO 

RHOO 

US 

UP 

P 

V/VO 

Ul 

18 

I.S96 

R.TS 

3.17 

I6R 

0.SR3 

7.H5 

38 

I.SSR 

R.R8 

I.BB 

138 

0.9M 

7.30 

R3 

I.SRS 

R.03 

1.67 

ION 

o.see 

6.90 

S*« 

I.S38 

3.73 

I.H6 

83. S 

o.Boa 

6.67 

m 

I.SR8 

3. SO 

I.3G 

68. S 

0.637 

6.H8 

IS 

I.S60 

3.83 

I.S6 

93.0 

0.S93 

6.7S 

10 

I.BI6 

H.33 

1.90 

133 

0.S6I 

7.16 

33 

I.S68 

3.97 

i.sa 

9S.R 

0.603 

6.77 

38 

1 .SSN 

H.76 

3.17 

IGO 

O.S^R 

7.V3 

37 

I.S8V 

3.53 

I.3S 

7S.S 

0.618 

6.S6 

US  - i.ee  » i.^s'up  KH/scc.  stem  up  • o.os  kh^scc. 


COHMENrS: 

II  SOURCEt  HirCHELL  A.C.  AND  KEELER  R.N. 

PRIVATE  CONHUNICATION  119671 

RCVIEH  OP  SCICNTtnC  INSTRUMENTS  I TO  QE  PUBllSHEOI. 

31  EXPERIMENTAL  TECHNIOUE  A 
DATA  REOUCTION  TECMVIOUC  0 

STANDARD  MATERIAL  303R  ALUMINUM.  WHERE  US  • 5.SW  ♦ ! 34S‘UP  KM/SCC. 

SEE  MATERIAL  39-  -6. 

RHOO  - P.78S  *OR-  0.003  G^CC. 

3)  TX  experimental  UNCERTAINTY  OP  TX  XASUKEO  SHOCK  VELOCITIES  IS 
WITHIN  I PERCENT.  -TX  UNCERTAINTY  OP  CAROON  TETRACXORIDC  PXSSURC 
OETCRMINATIONS  ARC  BCTXCN  3-S  PERCENT. 

VI  IN  TX  ABOVE  TABLE.  ALL  TX  CXTERIXNTS  WITH  TX  EXCEPTION  OP  TX 
last  entry  had  EXPLOSIVE  IN  CONTACT  WITH  TIC  BASE  PLATE.  TX  LAST 
ENTRY  WAS  OBTAIXO  USING  A SLOW  VELOCITY  ALUMINUM  PI.YINO  PLATE. 

SI  XAGENT  GRADE  CARBON  TCTRACXOPIDE  WAS  USED.  TX  SAMPLE  DENSITY  AT 
3S  DEG.  CENTIGRADE  WAS  I .S6N  0.001  O^CC. 

6i  PERCENT  DENSITY  CHANGE  WAS  CALCULATED  USING  TX  POlLOHING  OHCSSIONi 
V«Tl  • VOU  • AT  ♦ 8H‘*3i  • C«T*»3n 
HXX  VO  IS  TX  VOLUX  AT  0 DEO.  CENTIORAOE 
A • |.I8S8‘I0»M  *31 
6 * 0.09mi«IO*M-BI 
C ■ I .3SI3S»IO»»i-a» 


U08/m/77 


PAOC  SH7 

HANDBOOK  or  CHCHISTRY  AND  H^SICS  (THK  CHCHICAL  RUBBCR  PUQLI5HIN0  CO. 
CLCVCLANO.  OHIO.  tBR^- 19631  HSTH  CD. 


I 


i 


PAGE  3SB 

BJ-IH-  — I 
CAROa'I  OISU.F1DC 


c-se 


TO  » 17-33  OCO.  CCNTIOAROC 

VO  • o.eos-o.ais  coo  co  • i.ie-i.n  km/sec. 

IN  T*€.  TABLE  BELOU.  VELOCITIES  ANC  GIVEN  IN  KH/SEC..  PRESSURE  IN 
KILOBAPS.  density  in  0/CC.  and  TENPCRATURE  in  OCO.  CCNTIORAOC. 

TABLE 


TO 

RHOO 

US 

UP 

p 

v/vo 

33 

1.SH3 

N.32 

a.H\a 

IBB. 5 

O.NHi 

!7 

I.BB7 

3.37 

i.Hia 

SB  9 

0.960 

US  • 


COHMENTS!  I 

■I 

II  SOURCE!  NALSH  J.  H.  AND  NICE  M.  H.  1 

JOURNAL  Of  CICHICAL  PHYSICS.  VOL.  ?6.  P.  OIS  HMYI  ! 

at  experimental  rccwiouc  b 

DATA  REDUCTION  TECitllOUE  B i 

STANDARD  MATERIAL  a>«ST  ALUMINUM 

31  the  values  for  CO  WERE  OETERMINCp  BY  INTERPOLATING  THE  DATA  POINTS 

OBTAINED  FROM  THE  ^UTERICAN  INSTITUTE  (T  PHYSICS  HAMMOOK,  IHCGRAN-,  ' 

HILL  BOOK  CO..  N.  Y.  I96')  PNO  CO.  ! 1 


I. 


I 


I 


I 


U06/IH/77 


1 


CARSON  CISULriOC 


PACC  m9 


c-sa  99*  HT.  PCRCENT 


TO  - le  TO  13  oeo.  c.  coizz  oco.  c.i  • i.ie  km/scc. 

VO  - 0.78V  TO  0.801  CC/0  ! 

1 

I 

THE  TABLE  Uf>TS  TCHPERATURC  IN  DEO.  C..  VELOCITIES  IN  KM/SCC..  DENSITY 
IN  0/CC.  AND  PfCSSURC  IN  KSAR.  OUS  AND  OOP  ARC  THE  UNCERTAINTIES  IN  US 
AND  UP 


TABLE 


- 

- - - ■ 

- - - ■ 

■ SAMPLE  - - 

- - - 

- . _ 

- - - 

• STAMJARO  ' 

T 

RHOO 

US 

OUS 

UP 

OUP 

P 

v/vo 

USiSTi 

OUSISTI 

1 .aeo 

a.s7 

0.01 

0.59 

0.08 

18,5 

0.781 

5.93 

0.07 

1 .as9 

a. SI 

0.01 

0.71 

O.OS 

81 . 

0.705 

6.08 

0.03 

ae 

1 .Ml 

8.69 

0.01 

0.71 

0.05 

83, 

0.787 

6.08 

O.OS 

as 

1 .Ml 

8.9S 

0.01 

0.86 

0.03 

38. 

0.707 

6. 16 

O.OS 

2S 

1 .M7 

3.06 

o.ot 

0.93 

0.03 

36. 

C.696 

6.88 

0.03 

?0 

1 .MS 

3.09 

0.01 

o.». 

O.OS 

36. 

0.697 

6.83 

O.OJ 

19 

1 .MS 

3.S9 

0.01 

1 . !7 

0.03 

50. 

0.655 

6. S3 

0.08 

W 

1 .ass 

1.SI 

0.01 

1 M 

0.08 

5S, 

0.63S 

6.50 

C.08 

IS 

! .313 

3.S7 

0.01 

l.M 

0.01 

56. 

0.636 

6.58 

0.08 

1 .MO 

3.S7 

0.01 

1.89 

0.08 

56. 

0.688 

0.5S 

0.08 

IB 

1 .ao6 

.3.61 

0.01 

1.39 

0.08 

68. 

0.603 

6.68 

0.07 

?9 

1 .as9 

3.58 

0.01 

1.59 

O.OS 

70, 

0.5S9 

6.78 

0.08 

?9 

1 .asq 

3.55 

0.01 

1.68 

0.01 

7S. 

0.587 

6.86 

0.01 

IS 

1 . ava 

3.65 

0.01 

ITS 

0.05 

81 . 

0.583 

6.98 

O.OS 

1 MS 

1.68 

0.01 

1.78 

0.U8 

81 . 

0.507 

6.95 

0.08 

1 .Ml 

3.78 

0.01 

8.01 

0.10 

95. 

0.S68 

7.  IS 

0.08 

^a 

1 .Ml 

s.oa 

0.01 

8.13 

0.08 

107, 

0.S7I 

7.M 

0.01 

?s 

i.ao7 

S.  18 

0.00 

8.17 

0.08 

1 IS. 

o.sei 

7.31 

0.08 

19 

1 .aes 

s.ao 

0.01 

8.88 

O.OS 

1 18. 

0.S73 

7,35 

O.OJ 

30 

1 .aso 

s.so 

0.01 

8.S5 

0.03 

I3S. 

O.SSS 

7,56 

O.OJ 

I .aM 

‘*.86 

0.08 

a. 67 

0.03 

165. 

0.S51 

7.80 

0.03 

^7 

1 -MS 

s.eo 

0.01 

a. 73 

0,08 

I6S. 

0 S 38 

7.83 

0.08 

?.l 

1 .asa 

5.83 

0.08 

3. 1 1 

0.08 

80S. 

0.SO6 

8.80 

0.06 

1 .MI 

5.au 

0.08 

3.88 

0.06 

809. 

0.388 

6.89 

0.05 

ea 

1 .Ml 

5.68 

0.03 

3.39 

0.03 

8S1 . 

0.S03 

8.S8 

0.03 

1 .MS 

6. OS 

0.03 

3.6S 

0.09  876. 

0.398 

e.Ts 

0.08 

1') 

1.866 

6.‘t6 

0.08 

3.0S 

O.OS 

3IS. 

O.S06 

8.97 

O.OS 

av, 

1 .av* 

e.36 

0.08 

3.90 

0.07 

311. 

0.3HO 

9.00 

0.06 

31 

1 .MS 

6.HS 

O.OS 

3.98 

0.09 

381  . 

0.383 

9.08 

0.08 

as 

1 .M7 

L./3 

0.03 

S.30 

0.00 

36S. 

0.361 

9.39 

0.05 

3S 

1 .as8 

7.3S 

O.OS 

S.65 

0.07 

s89. 

0.366 

9.77 

0.06 

a.’i 

1 .a<56 

7.6S 

0.05 

S.97 

0.07 

see. 

0.368 

10.00 

0.00 

III 

1 .866 

7.63 

0.03 

5.03 

0.  IS 

S99. 

0.35? 

10.17 

0. 18 

31 

1 .MI 

7.98 

0.08 

5.03 

0.18 

503. 

0.370 

10.18 

O.tO 

1 .866 

8.09 

C.05 

5.18 

0.1 1 

WO. 

0.367 

10.88 

0.09 

1 

V 

$ 


US  « A • e*UP  WITH  A • I.6N  KM/SCC.  8 • I .W6 

SIC. A ■ 0.08  KM/SEC.  SI0.8  • 0.08 
rOR  US  8CTNCEN  ?.V  AND  3.S  KM/SCC.  AND 

i 

U06/IV/77  I 

n 


PAOc: 


A ■ I .n  KH/SCC.  B ■ i.se 
SIO.A  • 0.06  KM/Sec..  SIO.B  > 0.0^ 
POR  US  BCTMCCN  S.S  AND  B.l  KH/SCC. 


C(m:NTSi 

n SOURCC:  DICK.  R.O. 

LOS  ALAHOS  SCiCNTIFIC  LAS.  (THCSIS) 

LOS  ALAHOS  SCICNTIFIC  LAB., 

LOS  ALAHOS.  BOX  1663.  NCH  NCXICO  B76H*« 

?>  CXPCRirCNTAL  TCCTMIOUCi  A 

DATA  HCOUCTIQN  TCCHNIQUC:  B STANDARD  HATCRIAL  ?0»*  AL  ALLOY  WITH 

US  - S.<«60  • l.3IB*UP  RHOQ  • 6.7CM/CC 
AND  GRUNCISCN  OAHHA  • l.tS 


TABLE  I 


PAOC  551 

OUART7  SUMMARY 
51-08 


VO  • 0.177V  - 0.585  CC/0 
VOI-  0.177V  CC/0 

THE  TABLE  LISTS  THE  HUOONIOT  POINTS  CALCULATED  rRON  THE  FIT  OIVCN  BCLOH. 
UNITS  ARE  0/CC.  KM/SEC.  KBAR  AND  KBAR.CC/0  FOR  THE  CNEROY  OIFFEKNCC. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

C'CO 

8.55 

5.BB8 

8.5 

105. 

0.588 

II  .8 

- - 

6.850 

1.0 

SV6. 

0.561 

V5.0 

- 

7.73V 

1.5 

717. 

0.5V7 

51.8 

e.575 

V.O 

000. 

0.59« 

80.0 

- 

10.19V 

5.0 

1151. 

0.509 

185. 

- 

1 1 . 788 

6.0 

IB6V. 

0.V88 

180. 

- 

I8.V51 

6.5 

8IV5. 

0.H7B 

811. 

8.80V 

5. 175 

8.5 

885 

0.517 

11.8 

- 

5.978 

1.0 

105 

0.V98 

V5.0 

- 

6.755 

1.5 

581 

0.VB8 

51.8 

- 

7.518 

VO 

588 

0.N68 

80.0 

1 .60 

V.63I 

8.5 

185. 

0.N60 

11.8 

- 

5.116 

1.0 

855. 

0.VJ5 

V5.0 

- 

5.970 

1.5 

115. 

0.VI5 

61.8 

- 

5.680 

V.O 

vev. 

0.195 

80.0 

US  • 1.81V  ♦ 8.Qi«*UP  • 0.0VVUP-‘8  • 1 .81718.65-RHOOI  * 

* 0.8<»«8.65-RHO0C*8  - 0. 38i(8.65-HH00»UP 
FOR  UP  BETNCEN  TIC  LIHIT  OF  THE  TABLE 

SIO.US  • 0. I I KH/SCC 


COMHENTSi 

II  SOURCE!  COMPILER 

81  DATA  OF  8V-I---V.5.6  AND  7 AKE  USED  IN  THIS  SUm«RY.  THE 

UP*  *8  TERM  IS  caused  BY  T»C  HIOFCST  PRESSURE  POINT  OF  8V-I-  -6 
ONLY.  HEIGHTS  OF  V HERE  GIVEN  TO  THE  DATA  OF  8M-I-  V.  1 TO  THOSE  OF 
8V-I--5,  V Af«  8 TO  8V-I--5.  I TO  8V-1--7  . 

ONLY  the  data  in  tic  IHIQH  PfCSSUPTl  STISHOVITE  PHASE  ARE  USED. 

II  AT  LONER  PRESSUm:  AN  ELASTIC  PRECURSOR  MOSC  STRESS  (PRESSURE I LEVEL 
OCPCNOS  ON  THE  MAIN  HAVE  APPEARS.  THIS  PHENOMENON  COMPLICATES  THE 
ANALYSIS.  INITIALLY  POROUS  SAMPLES  ARC  IN  AOOITION  QUITE  NQNUNIFORM 
AT  these  LOM  pressures  OUC  TO  7NC  HIGH  OYNAMIC  STRENOTH  OF  QUART8. 

VI  0000  REPRESENTATIONS  OF'  LOM  PRESSURE  DYNAMIC  PROPERTIES  HONEVER  ARC 
STILL  OBTAINABLE  FROM  8V-|-^-l  AND  7 FOR  POROUS  SAMPLES  AND  FROM 
8V-I---V  AND  5 FOR  SlNOLE  CRYSTAL  AND  FUSCO  SAMPLES. 

51  the  SOUNOSPCCO  CF  STISHOVITE  ISt  a • 11.01  KN/SEC 


UOS/IV/77 


PAOC  Ka 


CS  > 8.Sfl  • 

CO  - a.ee  - at  RHoo-s.as?  c/cc 

O.H.  CHUNOi  AMERICAN  CCOPHYS  UNION.  TRANS..  V.M,  P.HTft.  I|973» 

THE  EXPANSION  COCrnCICNTS  BETUCCN  T > 0 AND  600  OCG.  C.  ARC  t 
i|/LI*OL/or  ■(‘t.Q  * 0.  IP*Tl*IO*‘-6  PCR  OCO.  <A  AXIS! 

U''L)*OL/OT  •«-.B  * .0l««»TJM0»‘-6  PCR  OCO.  IC  AXIS! 

(|/V)*OV/DT  XB.g  * .OS8*n*IO**-6  PCR  OCO. 

MCRC  THC  UNCCRTAINTICS  ARC  KTUCCN  0.9  AND  1.9  POR  THE  MRST  THCRN 
AND  eCTUCCN  0.021  AKO  0.023  TOR  TIC  SECOND. 

J.  SCOTT  UCAVCR  CT  ALL  IBID 


SANDS TONe  COCONINO 


PAOC  3S3 


QUANT/ 

HICNOCUINC  (ORTHOCLASei 

PONOSITY 

CRAIN  SI/£ 


Sl-Oe  07  PCRCCNT  BY  MCIOHT 

K-Ai.(SI3>0ei  3 PCnCCNT  BY  HCIGNT 

as  PCNCENT  ; 

. le  TO  . IS  MM  1 


I 


I 


s 

I 

' 

I 


I 


*r 


VO  - .BOOB  CC/0 
VOI  • .STB  CC/0 

TABLE  I LISTS  THE  HUOONIOT  VELOCITY  DATA  IN  tCM/SEC.  TABLE  II  LISTS  THE 
INITIAL  OCNSITY  IN  O'CC.  PRCSSUNE  IN  KBAN  AND  COMNNESSION  CONRCSPONOINO 
TO  THE  TABLE  I I'NIRIES.  0 STANDS  FOR  SAMPLE  THICKNESS  AND  SNO  IS  T»C 
SOURCE  CXPERIICNT  NUT«CR.  STM  IS  THE  STANDARD  MATERIAL i PL£KI0LAS>PLEX 

TABLE  I 


• 

- • • 

• • - - 

sample 

• « » 

• • • • 

• “ • 

standard 

NO 

USI 

LfSl 

*UPI 

usa 

ursa 

upa 

urs 

STM 

1 

w.  lae 

a. BO 

1 .TV 

a.B68 

AL 

a 

>«.039 

a. as 

1 .BS 

a.aoe 

• 

3 

•j.esB 

I.9B 

1 .as 

1.77 

N 

3.l*«l 

l.6i 

1 . II 

1 .BV 

- 

S 

i.iai 

I.B8 

1 .09 

a. *48 

PLEK 

a 

3.  lae 

t.99 

1 .oa 

.?.I?B 

•» 

7 

a.eaa 

o.iia 

0.IB6 

a.  SOB 

0.699 

0.  J17 

0.836 

AL 

8 

a. BBS 

o.i>*a 

o.oth 

a.38B 

0.V99 

0.371 

• 

- 

0 

H.30B 

10 

V.<«8I 

3.BS7 

M 

^.600 

1.98 

AL 

la 

a.  70S 

O.IOS 

O.IBN 

a.3BH 

1.08 

0.V7B 

1.076 

PU’X 

13 

i.oa? 

0.17a 

0.086 

a.3B7 

1 .aa 

O.BOO 

. 

• 

IN 

V.6IB 

a. 87a 

IB 

V.B9B 

a.BMO 

16 

V.633 

a.ovi 

a.B7a 

AL 

17 

a.  793 

0.875 

IB 

3.11 

1.09 

IB 

3.06a 

i.iao 

ao 

H.ae 

I.7B 

ai 

v.ao 

1 .Q9B 

ae 

3. 080 

0.08B 

ai 

3.007 

0.090 

as 

a.vs3 

0.796 

n 

a.Doa 

o.aeo 

m 

1.601 

0.088 

usa  • 

t.VO 

* a.6B»UP  KM/SEC. 

SIO.US 

O.IS 

KM/SCC . 

rOR  UP’  BELOH  0.'«  KM/SCC 
Lrs^  • I>1  * I.M*UP  KM/SCC.  SIO.US  « 0.B7  KM/SCC. 

FOR  UP  BETtCEN  0.8  ANC  a.  KM/SCC 


UOB/lN/77 


J 


TABLE  II 


PAOC  3V4 


t 


NO 

RHOO 

PI 

VI/VO 

PB 

VB/VO 

0 

SNO 

1 

1 .961 

INN 

0.967 

6.3B 

807S 

B 

- 

IBS 

0.610 

6.39 

- 

3 

- 

03 

0.606 

6.63 

8979 

H 

m 

70 

0.633 

6. S3 

- 

9 

- 

73 

0.661 

6.39 

VWII 

6 

6B 

0.67S 

6.3B 

- 

7 

- 

8.0 

0.9NB 

18 

0.788 

9.07 

9107 

■ 

- 

N.l 

3.979 

!8 

0.788 

8.B8 

II 

- 

173 

0.969 

0.00* 

9108 

IB 

- 

8 

O.OtH 

B3.8 

0.769 

6.3S 

OBOI 

13 

- 

9.1 

(T.07I 

BS.9 

0.708 

9.98 

• 

16 

- 

166 

0.959 

0.00* 

83SB 

17 

B.OQ 

S8.9 

0.687 

8191 

18 

1 .97 

66.8 

0.690 

786B 

19 

1.979 

68. B 

0.6SB 

7861 

BO 

1.96 

IS6 

0.989 

7809 

Bl 

B.OO 

171 

0.939 

8I6S 

BB 

B.03I 

9.1 

0.97B 

BB69 

B3 

- 

9.9 

0.970 

- 

BN 

B.OOO 

39.9 

0.680 

8B6B 

B9 

- 

10.6 

0.867 

- 

B6 

- 

a.  1 

0.998 

- 

TABLE 

III 

NO 

US 

UP 

P 

V/VO 

B7 

S.06 

B.I9 

ao7. 

0.998 

ae 

9.19 

B.79 

B83. 

0.S70 

B9 

9.71 

B.8B 

317. 

0.906 

30 

9.97 

B.<39 

39B. 

0.S99 

US« 


COrtCNTSi 

II  SOUBCCi  ORCOSQN.  V.O..  AHRENS.  T.J.  AND  PETERSEN.  C.P. 

REPORT  NO.  APCRL  63*e6e 

STAfTORO  RESEARCH  INSTITUTE.  MENLO  PARK.  CALIFORNIA. 
CATALOOUCD  BY  OOC  NO.  m3BI9  MARCH  1063 
AHRENS.  T.  J.  AND  ORCOSON  JR..  V.  0. 

J.  OCOPHYS.  RES..  VOL.  60.  P.  H830  HOBNI 
AHRENS  T.J..  ROSCNBERO  J.T..  RUDERMAN  H.H. 

DYNAMIC  PROPERTIES  OF  ROCKS 

PROXCT  r0U-<«8l6.  REPORT  OASA  1866  tSCPT.  30  19661 
STANTQRO  RESEARCH  INSTITUTE 
MENLO  PARK,  CALIF..  USA 

<h  EXPERIMENTAL  TECHNIOX  Cl  EXCEPT  FOR  NOt  18  20  AND  BS 


U06/m/77 


PACE  SS5 


USED  MCTHOO  0 
IN  NOi  AND  26 

AN  XPAY  HETHOO  NAS  USED 

DATA  REDUCTION  HTTHOO  B AND  0 NITH  2UP«UFS. 

3)  * INDICATES  VALUES  OBTAINED  FROM  EXTRAPOLATION  OF  EXPCRIHENTAU  SHOCK 
VELOCITIES  TO  2ERO  SAMPLE  THICKNESS. 

H)  Pi  MO  VI/VO  OBTAINED  FROM  USl  AND  UPl.  EXCEPT  FOR  LAST  PI  ENTRY. 
WHICH  HAS  OBTAINED  WITH  A QUARTZ  TRANSDUCER. 

P£  AND  V2/V0  WERE  OBTAINED  FROM  THE  INTERFACE  CONDITION  WITH  BRASS 
AND  ALUMINUM  STANDARDS. 

51  VOI  LEADS  TO  A 26  PERCENT  POROSITY  INSTEAD  OF  THE  2H. I PER  CENT 
measured  by  the  above  SOURCE. 

VOI  OBTAINED  FROM  QUARTZ  AND  HICROCLINC  DENSITIES  OlVEN  INi 
DANAS  MANUAL  OF  MlNERALOOV  (JOfM  WILEY  AND  SONS.  NEW'YORK  IBBS) 

1ST  CO. 


i 

) 


i 

( 


i 

} 

V 


|! 

?: 


-or 


U06/m/7t 


TABLE  I 


SANDSTONE  COCONINO 
^^-l  — 1 


SILICA  (SAND) 


SILICONOtOXIOC  Sl-O?  100  PCRCCNT 

PARTICLE  SI?E  LESS  THAN  07S  KM.  L.  PERCENT.  TO  .15  MH  MAXIMUM 
POROSITY  HI  PERCENT 


VO  • 0.533  CC/0 


IN  THE  TABLE  BELOU.  DENSITY  IS  OlVEN  IN  O^'CC.  VELOCITIES  IN  MM/HICRO- 
SEC,  AND  PRESSURE  IN  KliOBARS. 


TABLE 


RHOO 

US 

UP 

P 

V^VO 

I.5B 

I. IS 

1 . 17 

58 

.6£B 

1.56 

s.as 

1.16 

59 

.6>*l 

1.59 

S.R? 

1.61 

88 

.509 

1.56 

3.R7 

1 .70 

93 

.510 

1 .56 

^.26 

B.n 

150 

.R7? 

1 ,62 

2.23 

I5S 

.H7N 

US  - I .9  ♦ I .0?  UP  XM/SCC.  510. US  • O.I'«  KM/SEC. 


COMMENTS) 

II  SOURCE)  RASS.  R.C.,  HANK.  M.L.  AND  CHABAI.  A.J. 

REPORT  NO,  SC  HSOS  RR  I1963» 

SANOIA  CORPORATION.  AUBUOUCROUE.  N.  H. 
i?l  EXPERIMENTAL  TECHNIOUC  A 
DATA  REOUCTION  ItCKNIOUE  B 

TECHNIOUC  USED  TERRO  ELECTRIC  TRANSOXERS  TO  MEASURE  IHi:  ARRIVAL  0T>' 
SMOCK  WAVES  AT  SAMPI.C  ANU  DRIVER  KAIf  SLWACC5. 

Si  THE  INTCRTACE  WAS  MATCHED  WITH  UC  ALUMINUM  MLOONIOT  REELECTED  IN  THE 
PRESSURE  - HASS  VELOCITY  f*LANE. 


U05/|H'7T 


SILJCA  «SANO) 


StUCONOtOXtOC  Sl-oa  lOO  PCRCCNT 

PARTICLE  SIZE;  LESS  THAN  0075  ^#i  - 80  PERCENT.  TO  0.15  HM  MAXIMUM. 
POROSITV  PCRCCNT 


VO  - o.vai  cc/o 


IN  THE  TA0I.C  BCLOU.  DENSITY  IS  OIVCN  IN  0/CC.  VELOCITIES  IN  MM/HICRO- 
see.  ANO  PRESSURE  IN  KIL08ARS. 

TABLE 


RHOO 

US 

UP 

p 

V/VO 

3,03 

3.N5 

1.07 

75 

.600 

^.l*^ 

3.70 

I.H6 

1 16 

.605 

^.03 

N.78 

?.0S 

107 

.575 

US  - 1.0  • l.va  UP  KM/SEC.  SIO.US  • 0.3*1  KM/SCC. 


COMMENTS: 

|i  SOURCE;  BASS.  R.C.,  HAW<.  M.L.  AMDCMAOAI.  A.J, 

REPORT  NO  SC-N903  RR  1 19631 
SANOIA  CORPORATION.  Al.UUOUCH<XC . N.  M. 
i'l  EXPCRII-CNTAl  TCO'flIOUE  A 
DATA  REDUCTION  TCC>*^lOUC  0 

TECHNIOUC  UStO  f ERROCLf  CiniC  THANSIXXrCRS  TO  MEASUW.'  THE  ARRIVAL  OT 
SMOCK  HAVES  AT  SAMPLE  lAKO  DV'IVCB  Pt  ATE  SURE  ACES. 

3i  THE  iNTCRTACt  HAS  MATCKO  WITH  IK  ALWA|num  MUOONIOT  REfLECTCO  IN  THE 
PRESSURE  ‘ MASS  velocity  »»LANE  . 


U06- IN/77 


I 


TABLE  I 


(*ACe  196 

quart;  crystal 


VO  - 0.377  CC/0  CL  (CO»tCNT  1 1 CO  • S.(W  KN/8CC 

VOI  • 0.377H  CC/0 

IN  TA8LC  t OCLOU.  0CN5ITV  It  OIVCN  IN  Q.'CC.,  AND  VCLOCITICS  IN  KN/ICC. 
rOR  CXRLANATICN  OF  Oirrt'XNT  U*l  VALUES  SEE  COHMENTS.  CUT  OESIONATES 
THE  crystal  axis  PCRRCNDICUAR  TO  THE  SHOCK  FRONT.  10  IS  FOR 
lOCNTirtCATION  8CTUCEN  T»C  TA8LES. 

IN  TABLE  II.  PRESSURES  ARE  OIVCN  IN  KIL06ARS  AND  VELOCITY  IN  KH/SCC., 
SI  OESIONATES  THE  STANDARD  MATERIAL  PI  IS  THE  PRESSURE  JUST  AHEAD  OF 
HAVE  «.  PL  ■ PLCXIOLAS. 


TABLE  I 


10 

IMM 

USI 

UPl 

UPl 

UPl 

US2 

UP2 

UFS2 

CUT 

MAX. 

MIN, 

AV. 

1 

2.69 

9.89 

O.Si 

0.279 

0.289 

X 

2 

9.S2 

0.34 

0.279 

0.28 

- 

3 

9. S3 

0.37 

C.29 

0.32 

2.68 

0.43 

0.84 

•• 

6.00 

0.40 

0.34 

0.36 

4.74 

0.67 

1.32 

9 

A 

0.41 

9.39 

0.37 

9.11 

0.09 

6 

a. 07 

0.44 

0.40 

0.419 

9.24 

0.02 

7 

6.10 

0.44 

9.64 

1 .24 

8 

6.12 

0.92 

o.we 

0.90 

9.69 

1 .69 

7 

9.89 

O.SI 

0.279 

9.289 

, 

• 

1.0 

9. UN 

0.34 

0.289 

0.309 

9. 14 

0.82 

m 

II 1 

9.S6 

0.41 

0.39 

0.40 

9.61 

1.21 

1.27 

m 

l^ 

6. OS 

0.S9 

4.74 

0.71 

2.20 

• 

IS 

6.04 

0.S6 

9. 18 

0.81 

IH 

6.1 

0.49 

9.61 

1.26 

19 

6.21 

0.97 

9.7P. 

1.82 

IS 

0.61 

6.12 

2.99 

17 

6.20 

2.70 

la 

6.66 

2.89 

IS 

6.99 

3. 03 

JO 

7.70 

3.92 

ji 

7. 63 

3.90 

ea 

6. IS 

0.49 

0.44 

0.499 

4.89 

0.86 

Y 

ei 

6.17 

0.90 

0.46 

0.48 

4.88 

0.86 

6.24 

0.60 

0.96 

0.99 

S.47 

1.29 

n 

6.26 

0.66 

0.64 

0.69 

9.61 

1.71 

» 

6.12 

0.60 

9.68 

1.30 

tn 

6.66 

2.09 

eo 

6.99 

1.03 

S9 

2.69 

7.72 

3.90 

Y 

SO 

7.79 

3.92 

- 

SI 

6.82 

0.31 

0.28 

0.299 

I 

it 

6.87 

0.39 

0.34 

0.39 

• 

S3 

7.23 

0.68 

0.60 

0.629 

- 

ft 

- 

7.21 

0.64 

0.97 

0.99 

3,66 

1 .83 

.■ 

39 

- 

7.44 

0.71 

0.TW9 

0.689 

4.71 

1.23 

- 

uQi/mm 
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10  RHOO 

USI  UPt  UPl 

UPl 

USB 

UP2  UTS2  CUT 

36 

7.91  0.73  0.71 

0.72 

37 

7.76 

3.V2 

38 

7.76 

3. <*9 

US  • A B»UP  tCH/fCC 


riTS  or  usi  versus  urmmaxi  alono  the  principic  axes 


A 

SIO  A 

8 

SIO  8 


X 

S.6I 

O.ON 

0.89 

0.09 


V 

6.01 

0.07 

0.32 

O.IS 


2 

6.36 

0.10 

1.36 

0.16 


riTS  or 

US2  VERSUS  UP2  X AND 

UP<I 

KUP<2 

UP>2 

A 

1.31 

9.36 

1.83 

8 

V.*47 

0. 19 

1.67 

SIO  US 

0.13 

0.07 

0.0«< 

rOR  UPZ  ORT.ATGR  THAN  2 KM/SEC. 


TABLE  II 


SAHKE 


10 

PI 

Vl/VO 

P2 

1 

S3 

0.993 

2 

S3 

0.99S 

3 

S6 

0.991 

96 

*4 

9S 

0.9H2 

9S 

9 

96 

0.9S2 

126 

6 

6S 

0.93S 

139 

7 

71 

0.928 

189 

a 

76 

0.922 

269 

9 

S3 

0.993 

10 

S9 

0.992 

|I6 

11 

62 

0.939 

IBS 

12 

96 

0.9S2 

99 

13 

98 

0.9S0 

132 

IS 

73 

0.926 

200 

19 

9S 

0.908 

277 

16 

SIS 

17 

S90 

IB 

911 

19 

998 

20 

708 

21 

721 

22 

72 

0.929 

126 

23 

79 

0.929 

126 

2S 

96 

0.907 

190 

29 

108 

0.899 

263 

S 

TANOAHO-- 

V2/V0 

UPISI.' 

P«STI 

0.790 

36, S 

0.790 

36. S 

0.900 

0.790 

36. S 

0.969 

0.6SS 

112 

O.0S2 

o.eiB 

1S7 

0.829 

0.906 

166 

0.709 

1 .178 

227 

0.707 

1 .980 

329 

0.6SS 

112 

0.8S7 

0.810 

IS7 

0.788 

1.176 

227 

0.063 

0.6SS 

112 

0.037 

0.810 

IS7 

0.770 

1.176 

227 

0.890 

1.980 

329 

0.989 

2.218 

919 

0.971 

2.218 

919 

0.966 

2.9S 

620 

0.943S 

2.66 

660 

0.930 

3.18 

890 

0.9SO 

3.18 

890 

0.9*i 

0.818 

IS7 

0.8SJ 

0.818 

IS7 

0.783 

1.176 

227 

0.709 

1.980 

529 
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PAOC  360 


06 

97 

0.900 

198 

0.773 

I.I7G 

007 

AL 

07 

511 

0.566 

0.6V 

600 

AL 

08 

558 

0.S6N 

0.66 

660 

AL 

09 

705 

C.SN6 

3.18 

850 

AL 

SO 

71V 

0.5V8 

3.18 

850 

AL 

SI 

50 

0.958 

0.680 

09.8 

PL 

30 

60 

0.951 

0.790 

36. V 

PL 

33 

115 

0.917 

0.6VV 

110 

AL 

3H 

109 

0.901 

130 

0.8HV 

0.818 

IV7 

AL 

35 

135 

0.908 

196 

0.783 

1.176 

007 

AL 

36 

INI 

0.906 

1.580 

309 

AL 

37 

7CS 

0.558 

3.18 

850 

AL 

38 

718 

0.550 

3, IS 

850 

AL 

COWCNTS: 

II  SOURCE:  UACtCCNLC.  J. 

JOURNAL  or  APPLIED  PHYS..  VOL.  33.  P.  ft??.  119601 
01  CXPCRIWNTAL  TECHNIQUES  8 AND  C. 

DATA  REDUCTION  ICOP4IQUC  0.  TOR  THE  FIRST  HAVE.  ASSUHINO  0UP  • UTS. 
FOR  THE  SECOND  HAVE  TECHNIDUC  8 HAS  USED. 

STANDARD  MATERIALS  ALUHIfAJH  0O0S  ALLOY  AM)  PLCKIGLAS  iPL  IN  TAaCi. 

3)  TTC  estimated  CXPCRIHENTAL  PRECISION  IN  UTS  AND  UP  RANGES  FROM  0-V 
PERCENT . 

ESTIMATED  EXPERIMENTAL  ERROR  IN  THE  USI  MEASUREMENT  IS  0.5  PERCENT 
AND  FOR  US0  IT  IS  1.0  PERCENT. 

VI  UFSI  AITCNUATEO  EXPONENTIALLY  IN  TIME:  OPUMAXI  IS  HALF  OF  THE  INIIAL 

JUMP  OFF  VELOCITY.  UPKMINI  IS 
half  OF  TfC  FINAL  VELOCITY 
JUST  BEFORE  ARRIVAL  OF  THE 
0NO.  HAVE  AT  THE  SURFACE. 
uPliAvi  IS  ThC  tim:  average 

VALUE. 

USI  IS  the  velocity  of  tic  attemuaiino  have  on  arrival  at  ihe  free 

SURFACE  AND  HAS  OECN  USED  AS  SUCH  IN  THE  CALCULATION  OF  PI  AND  P0. 
UPliHINI  IS  USED  IN  CALCULATING  PI  AND  P0 
51  VOI  HAS  CALCULATED  USING  TiC  LATTICE  CONS'^ANTS  A • V. 91067  AND 
C « 5.V0V59  ANGSTROMS.  OOTAINCO  FROM  A.C.A.  MONOGRAPH  NUMBER  5 
! IAMCRICAN  crystallographic  ASSOCIATION,  polycrystal  door  SERVICE 

; 1963)  2ND.  CO. 

6)  AN  ESTIMATE  HAS  MADE  OF  THE  HUGONIOT  OF  THE  MIC4^  PRESSURE  STISHOVITC 
PHASE  OF  OUAHTE.  A HYPOTHETICAL  STISHOVITE  SAMPLE  WITH  A DENSITY 

OF  V.35  O^'CC  AT  P • 0 HAS  TIC  HUGONIOT  EOUATION 
US  • 10  • I .0*UP  KM/SEC 

i MCQUEEN,  H.O..  FRIT/.  J.N.  AND  MARSH.  S.P. 

JOURNAL  OF  OEOPHYSICAL  RCSCACRH.  VOL.  68.  P.  0319.  U96J) 

7)  USING  the  PIEZOELECTRIC  RESPONSE  OF  X-CUT  QUART?  GRAHAM  OBTAINED  THE 
FOLLOMINO  STATISTICAL  FIT  OF’  THE  SMOCK  SPEED 

I US  • A • e*UP  with  a • 5.700  *(»-  0.016  KM/SEC 

AM)  0 • 0.310  »0R<  0.110  FOR  UP<I 

I R.A.CRAHAH,  PHYS.  RCV..  V.  B6  M0).  P.  V779.  1 19701 

I R)  longitudinal  VELOCITIES  PARALLEL  AND  PERPINOIC'XAR  TO  TIC  A AXIS  ARE 

f RCSP  6.36  AND  5.78  KN/SEC  AT  I BAR  AM)  6,63  AND  6.01  AT  15  KUAR. 

t 0.0.  AFANAS'YCV  AM)  YE.  I . QAYUK  ET  ALL.  DOKLAOY,  GEOPHYSICS 

' VOL.  001,  P.  07,  CI97JI 
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TABLE 


1 


*1 


QUARTZ.  ruSED 


SI-08 


VO  • 0.HS37  CC/0.  a • 5.060  KM/SCC.  CO  - S.09  KH/SCC. 

VOI  • 0.377V  CC/0.  CS  • 3.76V  KH/SCC. 

IN  tabu:  I eCLOH.  OCNSIIY  is  OIVCN  in  O/CC.  and  VCLOCITICS  in  KH/SCC. 
10  is  for  lOCNTiriCATION  BCTUCCN  THE  TABLES. 

IN  TABLC  II.  PBCSSURCS  ARC  OIVCN  IN  KILOBARS  AM)  VELOCITY  IN  KH/SCC., 
ST  OCSIONATCS  TIC  STANDARD  HATCRIAL. 

TABLC  I 


10 

RHOQ 

USI 

UPl 

ursi 

US8 

UP8 

UFS8 

0 

8.80V 

5.600 

0.000 

0.000 

1 

- 

5.751 

0.037 

0.07V 

8 

5.68V 

0.076 

0.158 

3 

- 

5.503 

0.180 

0.8V0 

V 

- 

5. 387 

0.17V 

0.3V8 

5 

- 

5.875 

0.835 

0.V70 

6 

- 

5.I6B 

0.306 

0.618 

7 

- 

5.15 

O.VO 

0.80 

8 

- 

5.17 

0.V9 

0.9B 

9 

- 

5.88 

0.7V 

I.V9 

10 

- 

5.85 

O.BI 

1.63 

11 

• 

5.17 

0.88 

1.6V 

18 

- 

5.80 

0.B3 

1.67 

V.58 

1 .ov 

1.74 

13 

- 

5.83 

O.BV 

1.68 

V.67 

1 .VO 

1.98 

IV 

- 

5.80 

0.B5 

V.70 

I.VI 

15 

- 

5.80 

0.89 

1.78 

V.97 

1 .90 

3.0V 

16 

- 

5.83 

0.86 

1 .’N 

V.96 

$.95 

3.09 

17 

- 

5.68 

8.76 

V.I8 

18 

- 

5.53 

8.76 

V.ll 

19 

- 

5.68 

8.79 

AO 

- 

B.V3 

.1.85 

81 

- 

6.VV 

3.33 

88 

- 

7.88 

3.01 

6.39 

as 

- 

7.10 

3.87 

USI 

• 

5.76  ' 

8.1V  l|»  KH/SCC. 

FOR  U* 

IRON  0.0  TO 

O.V  KH/SCC. 

USI 

• 

5.07  * 

0. IBS  UP  KH/SCC. 

FOR  IP 

FROM 

O.V  TO 

0.9  KH/SCC. 

US8 

c 

V.03  ♦ 

0.V77  UP  KH.'SCC. 

FOR  UP  FROH 

1.0  TO 

1.9  KH/SCC. 

US8 

m 

1.30  * 

1 .56  LP  KH/SCC . 

FOR  UP  F«CH  8,5  TO 

S.B  KH/SCC. 

TABLE  II 


SAM«LC STANOAHO 

10  Rl  V/VOI  P8  V/V08  LPtSII  R«STl  ST 


0 

Ci.ou 

1.000 

1 

V.69 

0.9936 

B 

9.V2 

0.0865 

3 

IV. M 

C.97S2 

V 

20.66 

0.9677 

6 

27.32 

0.9996 

6 

SV.09 

P.BN08 

7 

vs.v 

0.822 

o.sao 

29.8 

PL 

• 

w.e 

0.905 

0.790 

16.V 

PL 

a 

85.8 

0.897 

O.OVV 

112 

AL 

10 

BV.S 

0.8V9 

0.810 

IV7 

AL 

II 

BJ.V 

0.8V2 

0.818 

IV? 

AL 

IB 

99.7 

0.839 

117 

0.791 

0.906 

166 

AL 

13 

96.8 

0.839 

153 

0.717 

1.176 

227 

AL 

tv 

98.0 

0.838 

157 

0.716 

1.176 

227 

AL 

IS 

102.0 

0.829 

211 

0.62V 

1.980 

128 

AL 

IS 

BB.I 

0.810 

217 

o.eiv 

1.980 

328 

AL 

17 

SV2 

0.500 

2.218 

915 

AL 

IB 

337 

0.501 

2.218 

515 

AL 

19 

3V6 

0.512 

2.218 

919 

AL 

M 

V60 

0.VB5 

2.66 

660 

AL 

Bl 

V82 

0.V8V 

2.66 

660 

AL 

SB 

611 

0.V77 

3.18 

B50 

AL 

23 

623 

O.V70 

3.18 

R90 

AL 

COtCNTSi 

II  SOURCE ! HACKCRLC.  J. 

JOURNAL  or  ARRUCO  PHVS. , VOL.  33.  P.  VB.  l|96^l 
ai  eXPCRlKNlAL  TCCHNiOUC  C TOR  ID  • 0-17  AND  B rOR  UC  RUST. 

DATA  RCOUCTION  TCCHNIOUC  0.  USLO  FOR  THC  FIRST  NAVC.  ASSUHINO 
PUP-  LTS.  rOR  THC  SCCONO-HAVC  TCCfMIQUC  B.  NAS  USCO. 

stanoaro  materials  aluminum  bob**  and  puxiolass  N’t.  IN  table  I . 

31  VOI  1<IAS  CALCULATED  FfiCn  THE  LATTICE  CONSTANTS  A • L.SIM7  AND 
C • S.VCVS9  ANOSTROMSi  A.C.A.  MONOGRAPH  NUMBER  S (AMERICAN 
CRYSTAU.OORAPHIC  ASSOCIATION.  POLVCRYSTAL  BOOK  SERVICE.  BHOOKLYN. 
N.Y..  19631  3fO  E0. 

VI  CL  NAS  VERiriCO  EXPERIMENTALLY  rOR  THE  SAMPLES  USED.  CL  AND  CS  HERE 
OBTAINED  FROM  GARY.  0.  H. . (AMERICAN  INSTITUTE  OT  PHYSICS  HANDBOOK. 
MCORAN-HILL  BOOK  CO.  INC..  NCM  YORK,  I9S7I. 

SI  THE  FIRST  SHOCK  VERSUS  PARTICLE  VELOCITY  FIT  IS  NOT  THAT  OT  A STEP 
PUNCtlON  BUT  OCriNES  ^ PRESSURE  RAMP  AHEAD  OT  ALL  THC  HK3HCR  PR^ISSURC 
NAVES.  BCTNCCN  UP  • 1.0  TO  1.9  KM/SCC  THC  MATERIAL  IS  IN  THE 
TMO  PHASE  RCOION  AND  ABOVE  1.9  KTVSCC  IN  THE  StISHOVlTC  PHASE. 

THE  MOST  COMPLETE  SMOCK  STHOCIURE  REPRtSENTtO  BY  TIC  ABOVE  DATA  IS  A 
RAMP  raLOKD  BY  TUO  PRESSURE  STEPS. 

61  the  POLLOHING  FUSED  QUART/  CURVE 

P " 776.0»EPS  - VIS9*EPS»*/  ♦ 303V0»CPS**3  - 69e60*CPS»*V 

P • ISI.7*UP  - 73.6l»UP**e  ♦ 99.V7*UP**3  - V|.61*UP**H 

REPORTED  BY  BARKCR.U.H.  AND  HOLLCNBACH,  J.  ARPT..  PNVS  VI  MROB  70 

FITS  THE  HUOONIOr  UP  TO  6S  KUAR  AND  RELEASE  CURVES  FROM  P - 37  KBAR 

AND  BCLOH. 
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TABLE  I 


0.9 


f 


TABLE  1 

TZ.  FUSED 


PACT  363 

QUARTZ  CRYSTAL  t 5IL ICONOIOXIDC I 
Sl>0^ 


VO  • 0.377H  CC/0 
V0I«  0.377H  CC/0 

TTC  TABLE  LISTS  OCNSiTICS  IN  0/CC,  VELOCITIES  IN  KH/SCC  AND  PfCSSURE  IN 
KBARS. 


TAaE 

RHOO  US 

UP 

P 

V/VO 

2.69  7.18 

3.13 

999 

0.964 

8.94 

3.92 

867 

0.941 

12.01 

6.2 

I97N 

0.484 

US  • 2.39  ♦ 

1.96  UP 

KM /'SEC 

SIOHA  US  • Q.09?  KH/SEC 


COHNENTSi 

II  SOURCEi  AL'TSHULER.  L.  V.,  TRUNIN,  R.  T..  SIHAKOV,  0.  V. 

IZV.  AKAOCNH  NAUK  SSSi^  riZIKA  ZEHlI  no.  10.  I96S.  P.  I>6 
21  experimental  TECHNIQUE;  NOT  HtPORlEO 
DATA  REOUCnON  HETHOOt  NOT  REPOHIEO 
31  VOI  HAS  OOTAINEO  fROM  THE  HEXAGONAL  LATTICE  PARAMETERS  A • S.SieSS 
AND  C • S.SOsm  ANGSTROM.:  CRYSTAL  DATA  OETCRMINAT I VE  TABLES.  MONO* 
GRAPH  S (AMERICAN  CRYST  . ASSN..  M*i  HUEY  AND  SONS,  19631  2ND  LD, 
m TMO  ISOTIC.RMS  rOR  THE  HIGH  DENSITY  FORM  OF  QUARTZ  iSTISMOVlTEl  AT  0 
AND  SOOO  OCO,  K MERE  CALCULATED  HITH  A GRUNEISEN  GAMMA  • 0.9  AND  THE 
MCQUEEN  METHOD  OF  CALCULATING  Tt«  5TISH0VITE  HUOONlOTi 
MO  xECN  FRITZ  AND  MARSH.  J.  Of.CX*MYS.  RES.,  VOL.  BB.  P.  2319  (IB6SI 


P 

RHOIHUG) 

RHOiO  DEO.  K) 

RHO(4000  OCO.  Kl 

0 

4.39 

4.39 

4.29 

20 

4.939 

4.936 

4,48 

40 

4.706 

4.710 

4.69 

60 

4.87 

4.872 

4.81 

80 

9.03 

9.033 

4.979 

lOO 

9.18 

9.19 

9.11 

120 

9.33 

9.34 

9.278 

140 

9.47 

9.483 

0.42 

160 

9.61 

9.63 

0.069 

160 

9.7^ 

9.77 

9.?f»9 

200 

9.S7 

9.91 

9.846 

220 

6.00 

6.09J 

9.987 

240 

6.12 

6.18 

6.123 

260 

6.239 

6.33 

6.268 

UMI/m/77 


PACC  36« 

NO  PHYSICAL  SlONinCANCE  IS  ATTACHED  TO  THE  DISCONTINUITY  AT 
UP  » I.bM  KM/sec. 

SI  VOI  HAS  calculated  HITH  THE  HEXACONAI.  UNIT  CELL  CONSTANTS 

A*^. 91267  AND  C-S.i*0k59  ANOSTROMSi  A.C.A.  MONOGRAPH  NO  S (AMERICAN 
CRYST,  ASSN.,  PaYCRYSTAL  BOOKSERVICE.  N.Y..  1963)  2ND  ED. 


PACC  JKH 

CrjAHtZ  I SAND) 

Sl-oa  97  PCRCCNT  ev  UCI0H1 
porosity  ^0  PTRCCNT 
GRAIN  Si-t  LESS  THAN  »MM. 


VO  - 0.6»  CC/0. 

VOI  - O.r'TN  CC/0. 

IN  THC  TAflLf  0tl.OW,  OCNSITY  IS  OIVtN  IN  0/CC..  VELOCITIES  IN  KM/SfX.  . 
AND  PRESSURE  IN  KILOBARS. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

1 .60 

1.66 

0.58 

17 

0.69? 

- 

1.97 

0.57 

IB 

0.71 1 

- 

0.65 

59 

0.630 

- 

5.15 

0.66 

30 

O.GOO 

- 

5.9V 

1.07 

50 

0.636 

- 

5.9G 

1 .00 

51 

0.B38 

N.ON 

1 .5V 

100 

0.619 

V.  15 

1 .5v 

105 

0.650 

V.07 

1.75 

1 15 

0.577 

V.  15 

1.71 

113 

0.565 

V.56 

1.76 

150 

0.506 

S.70 

5.31 

175 

0.506 

- 

S.78 

5. VO 

IHV 

0.V9Q 

- 

5.60 

3.51 

506 

0.V57 

* 

5.91 

3.3H 

316 

0.V35 

6.0V 

3.65 

353 

0.395 

- 

6.V6 

3.BB 

NOI 

0 . 3'J9 

iJS  C.vm  • ?.3i  UP  KM/SCC.  SIGMA  US  • 0.16  KM/Stf.. 
rOR  UP  HANGIf.)0  PROM  0,b7  TO  I KM'SPC. 

US  - a se  • Myi'LiP  tcM/stc.  sigma  • 0.00  km/sec 
roR  UP  ransino  from  to  3.00 


COMMENTS! 

I.  SOURCE!  HART  AND  SKIDMORE  I.  C. 

PRIVATE  communication  (iR6S» 

SKIDMORE  !,  C. 

APFl  ICO  MATERIALS  RESEARCH.  vOL . S.  P.  131.  119651 
51  EXPERIMENTAL  TECMNIOUC  A. 

DATA  REOUCtlON  TECHNIQUE  B. 

ALUMiNU".  IRON, AND  BRASS  WERE  LSLD  AS  'ilANOAROS. 

1l  X-RAV  diffraction  SHOMEO  A CLEAR  CUT  PATTERN  0‘  ALP1U  QUARTZ  WITH 
NO  OT»€R  PHASE  PRESENT.  TIC  TCOfllOUt  IS  NOT  SENSITIVE  TO  IMPURITY 
PHASES  f»  LESS  THAN  S PERCENT, 

Vi  anotkr  FIT  or  THE  low  pressure  data  usint.  ot'cr  theoretical 

CQMSIOERAIIONS  ISi  UP  » lU.  S57*US»,' 1 1 - 0 , 01  OE'^US* ‘^l  KH^SCC. 
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cor^wmoNS  troh  t««:e  oirrtRtNT  locations 


A ARKANSAS  NOVACULITC  (AN); 


B SIOUX  QUARTS! TC  (SQt; 


C eURCKA  QUARTZITE  i£Qi: 


SI 'OS  AS  QUARTZ 
PARTICLE  SIZE 
Sl-oe  AS  QUARTZ 
PARTICLE  SIZE 
HEHATITE  OUST 
SI -02  CERENT 
SI>Oe  AS  QUARTZ 
Sl-oe  CERENT 


ABOUT  100  PERCENT  BY  va. 
0.01  HR. 

99  PERCENT  BY  va. 
0.1  RM 
RENAINOER 

ABOUT  99  PERCENT  BY  VOL 
TRACE 


VO  • 0.377S-0.379B  CC/0 
VOI-  O.JTN  CC/G 


TAaC  I LISTS  THE  SHOCK  AND  PARTICLE  VELOCITIES  OF  AN  CLASTIC  AMD  PLAS 
TIC  NAVE  IN  KR/SCC.  SR  « SAHPLC  HATERIAL:  OCriNCD  ABOVE.  STN  IS  TIC 
standard  NAICRIAL.  table  II  LISTS  THE  CORRESPONOINO  PRESSURES  IN  KBARS 
CORPRCSSIONS  AND  THE  SOURCE  EXPERINCNT  NUMBERS  I SNO  i . 

TABLE  I 

- - - - SAMPLE SIANOAflO 


NO 

SH 

USI 

UPl 

USc' 

upe 

STH 

urs 

1 

AN 

ft.BB 

0 ft3 

3.ie 

0.66 

AL 

1 . 188 

e 

- 

6.^0 

0.!»71 

i.B7 

0.9H 

AL 

3 

- 

6.e3S 

0.H79 

S 

- 

B.eeft 

0.1S9 

ft 

- 

6.190 

0.386 

6 

- 

6.  ie9 

0.13ft 

7 

' 

ft.oae 

o.eoH 

8 

- 

c.  lie 

0.336 

9 

- 

6.  lOH 

0.306 

10 

- 

8.096 

o.eB? 

II 

- 

6.091 

o.efte 

le 

- 

6.080 

o-esi* 

13 

so 

6.50 

1 .Vlft 

- 

ft. 656 

o.evg 

V.88I 

0.61ft 

ift 

- 

ft.ftei 

0.506 

V.B59 

0.787 

16 

- 

ft.ftHI 

0. 168 

V.Tftft 

0.703 

17 

- 

ft  '♦99 

0.106 

V.650 

o.ftca 

IB 

- 

ft.ttlT 

0.066 

H.ftV6 

o.pte 

19 

EQ 

ft. 618 

o.eftj 

V.W6 

0.313 

eo 

- 

ft.e>«e 

0.319 

ei 

- 

ft. 671 

o.eee 

ee 

- 

ft. 696 

0.17V 

US  • 

h 

C 

i 

? 

1 


f 
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TASLC  II 


liO 

SH 

RHOO 

PI 

VI /VO 

P5 

V5/V0 

SNO 

1 

AN 

5.66 

85 

O.OIvi 

95 

o.eo'i 

8538 

k 

5.66 

06.8 

0.0108 

135 

0.600 

8570 

3 

5.6N5 

78.9 

0.0535 

8300 

N 

- 

73.8 

0.0585 

- 

a 

- 

63.1 

0.0377 

- 

6 

• 

51.8 

0.0780 

m 

7 

5.6N9 

35.i« 

0.0660 

8576 

8 

5.6N5 

6H.5 

0.9H60 

0599 

i 9 

» 

NO.H 

O.ON09 

m 

10 

• 

Ha.** 

0.0638 

- 

i n 

- 

Ml. 5 

0.0580 

- 

15 

- 

37.0 

0.0656 

- 

SO 

5.6N 

535 

0,775 

7696 

i m 

5.6H0 

37.0 

0.0658 

83.8 

0.8005 

7H68 

16 

- 

30.5 

0.0630 

103.6 

0.8NIO 

- 

18 

- 

5N.6 

0.9607 

01  .6 

0.8667 

- 

17 

- 

16. *♦ 

0.0GI7 

6S.5 

0.80H3 

- 

98 

- 

9.6 

0.9680 

>«5.8 

0.9571 

- 

19 

EQ 

. 

37.6 

0.9660 

7998 

50 

- 

- 

M7.6 

O.0>«36 

• 

51 

- 

• 

33.5 

0.0609 

- 

55 

- 

- 

56.1 

0.0696 

- 

COMTCNTS; 

II  SOUPCri  AHRENS  T.  J.  WC  0«E0‘iON  JR.  V.  0. 

J.  CCOMMYS.  RES,,  va.  69.  P.  H96^l 

21  EXPERIHENlAt  U'C»«4lQuE:  C AN3  0 

IN  MOST  EXPERIHCNI'S  IMC  INitK^NT  liAVt  READCO 
THL  SijRTAa  AT  AN  ANOtC  Ar»  VmK|i»  IN  PRESSURE 
ALONG  ERIJNT.  ALLI.WIN&  SEVtRAL  PRESSURE 
HLASJJRCMENTS  IN  A SlNat  EXPERINlNI, 

DATA  WOUCTICN  MCUOO:  8 AW  D HITH  ?UP»UTS. 

3)  VOI  MAS  MAS  calculated  'JSINO  THI;  LOiAOONAL  LATTICE  CONST^W><TS- 

A*v«. 91567  AM3  B^^.sOHSS  AMOSTRONi  CRYSTAL  DATA  OE  TERtilNAT  I Vt  TABLES 
HONOORAPM  S (AMERICAN  CPVSTALLOOfiAPHlC  ASSOCIATION.  >»0LY<:RV9TAL  BOOK 
SCT7/1CE,  0ROOW.YN.  N.Y..  I90J|  5W  CO. 

Rl  ENTRIES  3 TO  7 MERC  CRTAINEO  EROM  A SINGLE  MCOGE  OT  OUAHTil  AS  MERE 
ENTRIES  8 TO  13.  I*#  TO  19  ANO  19  TLWXXpM  55. 

THE  ELASTIC  PRECURSOR  MAVE  I S»4CRS  A YIELD  POINT  MHICH  Ml  A rUNCTION 

or  ITS  scperation  n-  i have  5.  in  entry  no  m - I9  upi  occrcascs  as 

TEC  MAVE  SEPARATION  iWREASiS  IN  THE  5 DIMENSIONAL  NEDGC  METHOD  USED. 
P5  ANO  V5.'V0  MERE  COMPUTED  TAKING  THE  LISTED  NUM8ERS  AS  THOSE  OF 
SIMPLE  SOIMRE  PRESSURE  STEPS 


i 

{. 

t 
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5S-I---9 
QUART /ITC 


ARKANSAS  NOVACULlTC 

(AN): 

QUARTZ 

PARTiaE  SIZF. 

ABOUT 

100  PERCENT 

BY 

VOL 

SIOUX  QUARTZITE 

(SO): 

QL*ARTZ 

- 

0.01  MM 

PARTICLE  SIZE 

- 

99  PERCENT 

BY 

VOL 

HEMATITE  OUST 

REMAINDER 

SI'OZ  CEMENT 

- 

EUREKA  QUARTZITE 

lEOli 

OUARZ 

ABOUT 

99 

• 

SI -00  CEMENT 

TRACE 

VO  • O.J77V-O.S788  CC/0 
VOI-  O.rTTS  CC/0 

TABLC  ! OIVCS  SHOCK  VCLOCttY  AND  PARTICLE  VELOCITY  OT  THE  CLASTIC  AND 
PLASTIC  HAVE  IN  KH/SEC  AS  HELL  AS  FREE  SURFACE  VELOCITY.  0 • SAMPLE 
THICKNESS  IN  MN.  SH  • SA»«>LC  MATERIAL. 

TABLE  II  GIVES  CORRESPONOINO  PRESSURE  AND  COMPRESSION.  VF  IS  A CALCXA> 
TEO  VOLUME  AFTER  OC COMPRESS I ON.  INITIAL  DENSITY  IN  0/CC. 

TABLE  I A 


SAMPLE  STANDARD 


V 

NO 

SM 

USI 

UPl 

US8 

UP8 

UFS8 

0 

UFS 

1 

1 

AN 

6. 36 

0.6V6 

6. 16 

1.13 

1 .96 

3.8B 

8.03 

a 

- 

6.86 

0.673 

V.66 

1.16 

1 .06 

3.88 

- 

i 

3 

6. IB 

0.668 

V.86 

1 .IV 

6.66 

- 

V 

6.0V 

0.698 

v.ev 

1.16 

1 .98 

6.61 

- 

s 

6.8B 

0.V38 

6.18 

1.16 

1 .98 

13.19 

- 

6 

6.8V 

0.688 

6.0V 

I.IV 

13. 10 

- 

! 

7 

6.1V 

0.V06 

5.V5 

0.97 

18.7V 

1.76 

6 

6.  IV 

0.V96 

V.86 

0.98 

1.79 

18.7V 

. 

1 

i 

9 

6.97 

0.038 

V.37 

0.986 

1 .96 

8.96 

1,79 

s 

« 

10 

6.9V 

0.666 

3.78 

1 .0c?6 

8. OS 

1.V6 

1.78 

; 

1 1 

6.16 

O.VVI 

6.09 

1 .00 

1 .60 

13. VI 

1 .00 

IP 

6.1V 

O.VVV 

6.0V 

1 .01 

1 .66 

13.36 

I.BI 

1 

13 

6.18 

0.60 

‘..96 

1 .71 

18.97 

1 

\ 

IV 

CQ 

6.06 

O.V8^ 

6. VI 

1.076 

1 .01 

3.3V 

1.93 

i 

IS 

- 

6.83 

0.V7I 

V.97 

I.IO 

1 .83 

6.61 

- 

1 

16 

- 

6.98 

0.6VO 

V.78 

I.IO 

1.91 

6.06 

> 

17 

- 

6.98 

0.V3I 

6.19 

1.086 

1.79 

18.9V 

- 

f 

18 

- 

6.9V 

o.veo 

V.96 

1.096 

1 .69 

18.9V 

19 

SO 

6.31 

0.VO9 

6.63 

I.OJ 

1 .8V 

3.3V 

1.88 

i’ 

I 

1 

f 

80 

- 

6.96 

0.890 

6.30 

1.06 

6.61 

• 

81 

■ 

6.96 

0.306 

6.80 

1 .06 

II. vv 

- 

t 

i 

i 

88 

AN 

6.313 

0.86 

6.77 

1.76 

3.89 

9.66 

3.80 

J 

83 

• 

6.  IVV 

0.3B 

6.69V 

1.06 

8.91 

6.89 

S.V3 

8V 

- 

6.170 

0.6V 

6.6V8 

8.00 

3.38 

6.36 

s.vg 
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0UART2IU: 


1 

\ 

NO 

SH 

USI 

UPl 

US2 

UP2 

urs2 

D 

(JTS 

es 

6.376 

9.996 

1.99 

3.78 

6.38 

. 

96 

- 

6.302 

0.671 

9.962 

1.7M 

2.97 

6.38 

1 

97 

• 

- 

« 

9.238 

1.96 

3. Ml 

6.38 

1 

29 

- 

6.36 

0.66 

9.62 

2.02 

6.36 

29 

- 

6.22 

0.67 

9.86 

2.37 

M.26 

8.IM 

<1 

i 

30 

- 

6. ISO 

O.MI 

9.61 

2. Ml 

3.M9 

6.80 

SI 

> 

6.18 

0.83 

9.91 

2. MO 

M.I7 

M.96 

1 

32 

- 

6.17 

0.M9S 

M.68 

0.77 

1.23 

11,07 

I.MI 

j 

33 

- 

6.06 

0.MS2 

M.62 

0.879 

I.2M 

13. M2 

1.96 

1 

3M 

• 

6.0M 

0.M22 

M.eo 

0.869 

1.19 

13. M2 

1.96 

! 

3S 

- 

6.12 

0.MI9 

M.ae 

0.87 

i.te 

13. M2 

1.97 

i 

36 

- 

S.9M 

0.669 

3.72 

1.029 

2.03 

3.M9 

1.78 

1 

37 

. 

6.18 

0.M69 

9.03 

0.98 

1.69 

11.07 

1.78 

i 

1 

36 

. 

6.IM 

0.M06 

9.M9 

0.87 

12. 7M 

1.76 

39 

•l 

6.IM 

0.M96 

M.69 

0.98 

1.79 

12. 7M 

MO 

6.19 

O.mmi 

9.09 

1.00 

1.90 

13. Ml 

1.80 

Ml 

• 

6.IM 

O.MMM 

9.0M 

I.OI 

1.96 

13.38 

I.BI 

H2 

- 

9.97 

0.832 

M.S7 

0.989 

1.96 

2.99 

1.79 

Ml 

- 

6.12 

0.90 

M.96 

( 1 .081 

1 .71 

12.97 

(1.92) 

I 

% 

MM 

. 

6.206 

(0.291 

9.930 

(1.99) 

(3.081 

6.38 

S.M9 

i 

MS 

- 

6.302 

0.671 

9.236 

1.98 

3. Ml 

6.38 

3.M9 

f 

t 

M6 

- 

6.36 

0.68 

9.62 

2.02 

6.36 

3.98 

M7 

* 

6.22 

0.67 

9.96 

2.37 

m.269 

6.  IM 

3.28 

j 

MS 

- 

6.19 

(O.MI  1 

9.91 

2. Ml 

3.M9 

6.90 

M.I9 

! 

M9 

• 

6.19 

0.83 

9.91 

2. MO 

M.17 

M.96 

3.33 

! 

1 

US 

m 

TAtt.1  19 


NO 

SM 

US 

UP 

urs 

D 

urs 

90 

AN 

6.23M 

2. Ml 

3.6t 

6.92 

M.3I 

91 

- 

6.19 

2.90 

M.26 

6.90 

M.M2 

92 

■ 

6,27 

2.M7 

M.07 

6.39 

M.M3 

93 

• 

6.29 

2.99 

M.06 

6.82 

M.6I 

9M 

- 

6.29 

2.70 

M.93 

M.78 

US  « 


TMLC  IIA 


NO 

SH 

8H00 

PI 

VI /VO 

P2 

V2/V0 

1 

AH 

2.628 

107.6 

0.899M 

170 

0.8010 

2 

• 

- 

110.7 

0.9929 

I6M 

0.780M 

3 

. 

- 

109.0 

0.80M9 

167 

0.7907 

M 

•• 

- 

9M.9 

0.9010 

ISM 

0.7816 
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sa  - 

- 

^07 

0.606 

0.773 

93  - 

- 

Hae 

0.5B6 

0.717 

9H  - 

- 

4H9 

0.970 

0.767 

TABLE  III  LISTS  RELEASE  STATES  BETWEEN  P>0  ANO  Pa  OBTAINED  BY  RELEASE 
or  THE  ABOVE  SHOCKS  INTO  BUTPERS  OT  NAGNESIUN  INO>,  GLYCEROL  (OU.  WATER 
(Hi.  ETHANOL  CCTI.  CTHYLETHER  «ETEi,  OR  BY  ACCELERATING  A BRASS  SHIN 
(BS)  PIR/U  IS  A RELEASE  STATE  PROH  TIC  ELASTIC  PRECURSOR  ANO  P2R  FROH 
THE  PINAL  SHOCK  STATE  P?.  P IS  IN  KBAR  ANO  U IN  KH/SCC. 

TABLE  III 


ENTRY 

3a 

33 

33 

3H 

3V 

39 

Pl/U 

91 .9/. 908  as. 3/. 991 

lS.V/.6a7 

as. 9/. 970 

19. 7/. 999  aa.B/.THB 

pa/u 

79. 9/. 817  9H.9/i.oa  m.a/i.ia 

3b  V.99S 

38.I/I.0I 

BUPPCR 

MO 

OL 

ET 

OL 

»' 

H 

ENTRY 

39 

39 

39 

««0 

VO 

<*l 

Pl/U 

13. 9/. 697  t<6.0/.909  9a. 3/. 968 

av.B/.979  ai.7/.693 

.'9. 3/. 637 

P2/U 

3V. a/I .30 

96.0/.99S 

96.0/. 96 

71.0/1. 

19  9B.V/l.a9 

96  VI  .07 

euPPER 

ET 

MG 

MG 

OL 

H 

ENTRY 

VI 

VI 

VS 

V3 

V6 

V8 

Pl/U 

as. 1/. 798 

19.0/. 679 

38. 3/. 691 

|7.6/.-;99 

pa/u 

V0. |/| .39 

79.3/1.36 

lBV./a.36 

109. /a. 71 

BUrPER 

W 

ET 

CL 

ET 

CL 

ETC 

ENTRY 

V7 

V7 

V9 

vg 

V9 

pa/u 

VI  ,o/3.aa 

31 .0/3.VV 

333. /3. 91 

a79./3. 

13 

13V. '3.0V 

BS 

BS 

MO 

OL 

ETE 

CONMENTS 

I)  SOURCE.  AHTEN5.  ! . J.  AND  OUVALL . 0.  E. 

J.  OEOPHYS.  RES..  VCK..  71.  P,  I 19661  (ENTRY 

AHRENS.  T.  J.  AND  ROStNW.RO.  J.  T. 

CONPERCNCE  ON  SHOCK  MCIAMORPHISH  i 19661 

POU.TGR  laboratory.  PALO  ALTO.  CALlP.  USA  (ENTRY  aa-ll.BO-SNI 
AHRENS  T.J..  POSCNOCHO  J.T..  RUOPHMAN  H.H. 

DYNAMIC  PROPERTIES  OP  ROCKS 

PROJECT  PGU-««8I&.  REPORT  OASA  1968  (SEPT.  30  19661 
STANPORO  RESEARCH  INSTITUTE 

MENLO  PARK.  CAL  IP..  USA  (ENTRY  K-S9I 

a I experimental  tecimiouc  ca 

DATA  REDUCTION  MF.THOO  B STANOARO  MATERIALS  aOiN  ALUHINUN 

396  BRASS 

0 HiTM  uPl  • i/a*ursi. 

31  VOI  HAS  calculated  PROH  THE  ICXAOONAL  LATTICE  CONSTANTS  A*H. 91367  AMD 
B-S.^0>4S9  ANGSTROM;  CRYSTAL  DATA  DETERMINATIVE  TABLES.  MONOGRAPH  9 
(AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION.  POLYCRYSTAL  BOOK  SERVICE, 
BROOKLYN.  N.Y..  196I>  SNO  CO. 

m THE  ATTENUATION  OP  THE  ELASTIC  WAVE  WAS  OCTERHINCO  TO  BE  ABOUT  S KB 
PER  NM. 
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i 

I 
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! 9)  CALCULATCD  riNAL  VaUCS  i^3)ICATE  THAT  THE  SHOCK  TRANSTORHCO  HATCRIAl. 

; RCHAINS  IN  THE  HIGH  DENSITY  PHASE. 

6>  vr  IS  CALCULATeO  ON  THE  ASSUMPTION  THAT  THE  ISCNTROPIC  RELEASE  PATH 
IN  THE  P.V  plane  is  LINEAR 

7)  ENTRIES  Sa  as  AND  M6  HAVE  UNCERTAIN  UPl  VALUES.  DPI  VALUES  OF 
ENTRY  MG  M7  AND  MS  MERE  ESTIMATED.  UP2  OF  ENTRY  MM  IS  ALSO  UNCERTAIN. 

< AND  UPl  VALUE  FOR  T«  CALCULATION  OF  P2  AND  V2/V0  ESTINATEO. 

! 0)  THE  DATA  IN  T»«  «W0  • 300  KBAR  RANGE  INDICATED  AN  INCREASE  OF  COH- 

PRESSieiLITV  AND  THE  POSSIBILITY  OF  A TMO  HAVE  STRUCTURE. 

9)  T»C  SLUPE  OP/DV  ALONO  TIC  RELEASE  PATH  IMPLIES  A FROZEN  COMPOSITION 
EXCEPT  THAT  At  ENTRY  m7  AND  MS  SHOM  RECONVERSION  FROM  STISHOVITE  TO 
j ALPHA  QUARTZ  8EL0N  MO  KBAR.  AND  B)  RECOVERED  SAMPLES  CONSIST  MAINLY 

OF  POMDEREO  ALPHA  QUARTZ. 

lOlHANCANIN  AND  PARTICLE  VELOCITY  OUACE  EXPERIMENTS  CONFIRM  THE  ABOVE 
BEHAVIOR  AND  HCICA1E  THAT  HURNAGHAN  FORMS  FOR  ALPHA  QUARTZ  AM 
STISHOVITE  CAN  BE  USED  TO  REPRESENT  THE  RELEASE  PATHS  OF  TIC  MIXED 
phases,  the  samples  USED  HERE  ARKANSAS  NOVACULIIC  iRHOO-e.BS  0/CC 
CL*0.S9  KM/SECt  A»0  NUCiQET  SANDSTONE  IRHOO-a. S3  0/CC  CL-0.3B  KM/SECl 
(P.J.  MUURY  AND  O.C.  GRADY.  EQUATION  OF  STATE  OF  ROCKS.  tlAURENCC 
LIVERMORE  LABORATORY  , LIVERMORE  CALIF.  9MSS0,  REPORT  NO.  UCRLI3SB0 
19731 
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TABLE  I A 


8*0 


QUARTZITE 

24-1—9 


TABLE  I A 


quart:  CRVSTAl  ISIUCONDIOXIOCI 


<#  r 


S!-02 


VO  - 0.376^  CC/0 
VOI-  O.S77»«  CC/0 

T»«  TABU  OIVtO  PRC50URC  IN  KBARS  VCLOCMICS  IN  KH/SCC  AND  OCNSITY  IN 
0/CC.  AXIS  OIVCS  THT  propagation  DIRCCTION  or  THC  SHOCK  NAVE.  0 IS 
SAMPLE  THICKNESS  IN  MM. 

table  I 


RHOO 

USI 

UPl 

PI 

VI/VO 

US^ 

UP2 

UFS2  P2 

V2/V0 

0 . 

AXIS 

?.6SR 

S.Q 

0.66 

loa 

0.866 

s.va 

2.01 

3.3  295 

0.559 

3. SO 

X 

- 

e.av 

C.V* 

89 

0.91V 

5.72 

1 .BS 

3.17  299 

O.COV 

6.36 

X 

- 

6.R27 

0.S37 

91 .6 

0.916 

5.661 

1 .93 

3.29  296 

0.602 

6.60 

y 

- 

•1.2ft 

o.ai 

1S7 

0.888 

5.W 

2. VO 

3.38  hOI 

0.526 

6,60 

2 

US  • 


TAaC  II 


H»<00 

US 

UP 

urs 

p 

V/VO 

0 

AXIS 

2.t>SV 

5.635 

1 .815 

3.V6 

272 

0.678 

6. VO 

X 

- 

5.696 

1 .803 

272, 

.5  0.68V 

3.22  X 

5 t.85 

I <J8 

3.  366 

290 

0.652 

6.38 

X 

• 

5.7*1 

2 V6 

V.  13 

3/7 

0.575 

6.38 

X 

• 

5.  T9 

2 V8 

H.  10 

WO 

0.57T 

3.39 

X 

■ 

6.003 

2 61 

V16 

0.‘i65 

6.38 

X 

. 

5.82 

2 V6 

V.08 

379 

0.578 

6.60 

Y 

- 

6.218 

2 

V ,19 

V26 

0.595 

6.60 

V 

us  - 


COfrSNTSi 

II  SOURCE;  Af^n-fiS.  T.  j,  kHO  ROSCNWRO,  J.  T, 

COfrfTRENCt  ON  VOCK  ME  TAMOM»>(<ISM  i IU66) 

ROUllCP  LAOORATORIFS.  PAiO  A1.I0,  CALIf. 

S\  EXPtRIHCNIAL  TtCHWIOUt:  C2 

DATA  «f;DUCTION  T«TmOO;  B STA^©APO  MATERIALS  .'05S  ALUMIMUM 

no  BRASS 

0 WITH  ul;'l.|^^'•ursl  roR  iic  elastic  have. 

3i  VOI  WAS  o07a!T4:d  rpo*--;  t»c  ►a'xacomal  lAincr  darametehs  a<s.9i^  and 

C'S-HOV.**!  ANOSIROMi  CRVVAL  data  DtTtHMlNATiVt  TABLES.  HONOQRAPH  S 
IAMCRICAN  CRVSTALL.%«APMIC  ASSOCIATICSN,  POlYCHYStAA  BOOK  SERVICE. 


1 
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PAOC  STi 


et^OOClVN.  N.Y..  19631  StC  £0. 

m AS  IN  MATCHIAL  2^-1 ---9  V0LUHC8  CALCULATCO  PROM  RELEASE  ISCNIROPES 
DENSER  than  TIC  OUOINAL  0UART2. 

INDICATED  THAT  THE  RCLCASCD  MATERIAL  IS  BETMEEN  7 AND  3£>  PERCENT 


TABLE  I 

QUARTZ  CRYSTAL  (SIL ICONDIOXIDE ) 


“1 


•1 

-.1 

I 

I 

I 


TABLE  I 

QUARTZ  CRYSTAL  (SILICONDIOXIOE) 

24-1-— 10 

6 I 1 1 — T 1 r- -T 


X 


-1 1 

ajARTZ  (SAND) 


PAOf  m 


Sli-05  100  PCRCENT  OV  HT 
POROSITY  S7  PCRCCNT  BY  Va. 
P/iRIICLE  SIZE  HICflC»<S 


VO  ■ 0.606  CC/0 
VOt  - 0.377S  CC/0 

IN  THE  TABLE  BCLOH.  TEMCRATURC  iTOI  1$  GIVEN  IN  OEOREES  CCNTIORAOC, 
DENSITY  IS  IN  0/CC.  VELOCITIES  IN  KN/SCC  AND  PRESSURE  IN  KILOBARS. 

TABLE 


TO 

RHOO 

US 

UR 

P 

v/vo 

-10 

I.6S 

R.07 

Z.  17 

IR6 

0.R67 

-10 

I.6S 

R.OS 

2.Z5 

150 

0.RR5 

-10 

1 .66 

5.31 

3.  13 

?7N 

O.RIO 

-10 

I.6S 

6. 39 

3.01 

ROW 

0.R0^ 

US  - 0.B66  • t.H>«*UP  KH/SEC  SIONA  US  • 0 . OS  t(M/S£C 


COMMENTSi 

It  SOURCE:  ATEXIRSON.  0.  0. 

INIERIH  data  REPORI  rOU  SSSc  HS67I 

STANTCf^  RESEARCH  INSTITUIE.  K'NIO  PARK.  CAl  ITORNIA,  USA, 

a cxperimi:ntal  tccttriouE  o. 

OAtA  tnoucrioN  tec»mioue  b. 

STANOARO  MAIEMIAL  ALUHIHUH 

it  Ttc  sample  mas  ottaha  bandino  sanu,  obtained  iron  the  otiama  silica 

CO..  OTTAKA.  ILLINOIS.  U.S.A., 

m VOI  WAS  CALCWATEO  WITH  Tt«  HtXAOONAU  UNIT  CCU.  CONSTANTS  A • R. 91^67 
AND  C ’ S. ROSSO  WtOSTROMS;  A.C.A,  H0N00RA»*H  NO.  S (AMERICAN  CRYST. 

ASSN.,  poi-ycrystal  HOO*;s.EHvicr. . r*:w  york.  n,  y..  usa  iisesn  .'eNO  co. 


TABLE  I 


QUARTZ  (SAND) 
SH-1-— 1 1 


PAOr  S76 

?*♦“  I ' >3 

QUART/  (COCONINO  SANC6TONC) 

QUARTZ  SI -03  97  VOLUTC  PCRCCNT 

rCLOSPAR!  3 

K-AL-SI3-08 
NA-AL-SIS-OS 
CA-Ata-siz-oa 

CLAY  AND  HCAVY  NINCRALS  TRACE 

POROSITY  (CALC. I 2S  - 

ORAIN  SIZE  0.06  - 0.7  NN. 


VO  • 0.606  CC/0  CO  - I.V3  KM/SCC. 

VO  I •O.mv  CC/0. 

IN  TW  TAaC  eCLOM.  OCNStTY  IS  OlVEN  IN  0/CC.  VELOCITIES  ARE  IN  KH/SEC 
AND  PRESSURE  IN  KILOBARS.  CS  <•  COCONINO  SANDSTONE.  EC  • EUSEO  QUARTZ 

TA0LE 


RHOO 

US 

UP 

P 

V/VO 

MAT 

1.08 

3.67 

1.33 

97. 

o.Brr 

CS 

- 

N.  10 

1 .63 

133. 

0.603 

N.S9 

3.  IB 

19^. 

0.6IN 

N.{N 

3.67 

366. 

0.V68 

6.66 

3.13 

3H9. 

0..‘«H8 

6.79 

3.36 

373. 

0.H38 

7.67 

6.30 

6*«h  . 

0.H33 

7.79 

N .m 

GIN. 

0.S3I 

- 

8.8Z 

6.07 

886. 

0.'»36 

- 

10.09 

6.9^ 

1186. 

o.mi 

- 

II  .30 

6.m 

IS36. 

0.H36 

II. He 

6.3H 

1696, 

O.S^6 

FC 

US  • 0.36  ‘ l.67*UP  KM--SCC.  I OR  THE  CS  OATA. 


COMNENTS: 

II  SOURCE;  UONES.  A.  H. . ISOTLL.  U.  H.  . SHIPMAN,  F.  H..  PERKINS.  R.  0. , 
ORCF.N,  S.  J.  Am  HAIOEH.  C.  J. 

INTERIM  REPORT.  CONTRACT  NAS3-3VZ7.  1966 
GENERAL  MOTORS  TECH.  CENTER.  HAPPEN,  MICHtOAN  >«e0«0 
Zl  CKPERIMENTAL  technique  At 
DATA  REDUCTION  TEaMiQUE  A 

STANOARO  MATERIALS;  OTIC  COPPER  AND  FANSTEEL-77  ALLOY.  TKC 
COPPER  STANDARD  US-UP  HlAONIOT  RELATIONSHIP  IS 
OIVCN  6Yt 

US  • 3.96  * I.V97>UP  KM/SEC.  RMOO  • 6.93  O'CC 
THE  FANSTCEL  US  UP  HUOQNIOT  IS  OlVEN  BY; 

US  • 1.96  • l.c?«Ci*UP  ICM/StC.  RHOO  • 17.01  O'CC 
Si  these  pressures  MIRE  ACHIEVFD  BY  USING  A ThO  OTACC  LIGHT  OAS  OUN. 

THE  PROJECTILE  IMPACT  VELOCITY  AT«  T|lT  HERE  MEASURED  BY  TMO  TIMED 


U06/IV/77 


PAOC 


riASH  X-RAY  SHAOOWORAH«  Of  THE  PHOvCCTILE. 
m THE  ESriHATEO  EXPERIMENTAL  ERROR  IN  NEASURINO  US  IS  - e PERCENT 
UP  IS  PRECISE  TO  0.?  PERCENT. 

S>  SAMPLE  DESCRIPTION:  SANDSTONE  IS  UEAKLY  TO  MODERATELY  HELL  CEMENTCO 

WITH  SILICA.  IN  THE  fORM  Of  QUARTZ  OVEROROUTHS 
ON  THE  CRAINS.  SU0PARALLEL  LAMINAE  S.O  TO  17.5 
MM  THICK  SEPARATED  BY  THIN  LAMINAE  0.5  Ttl  THICK 
CONTAININC  MORE  THAN  AVERAGE  AMOUNTS  Of  SILT  AND 
CLAY  SIZED  GRAINS. 

8)  TfC  UNCONflNEO  CRUSHINO  STRENGTH  NORMAL  TO  BEDOINO  NAS  S.imiO**ft 
OYTCS/(CM**dl  fOR  A DRY  SAMPLE  AND  S.6MI0**BI  DYNES/ (CM**ai  FOR  A 
SAMPLE  SATURATED  HITH  HATER 


PAOt 

2H-53---I 
SILICON  CARBIOC 

SI-C 


VO  • 0.3196-0.3^11  CC/0  Ct  • 11.73  KH/S£C  CO  • 8.00  KH/SCC 
VOI  • 0.3106-0.3086  CC/G  CS  • 7. M3  KH/SCC 

IN  TIC  TAa.C  KLOM.  VELOCITIES  ARE  GIVEN  IN  KN/SCC,  PRESSURE  IN  KlLOBARS 
AlC  DENSITY  IN  0/CC. 

TABLE  I 


-SAMPLE 

STANDARD 

RHOO 

US 

UP 

P 

v/vo 

HATER lAL 

U$(STt 

3. IBS 

10.77 

0.S6 

155. 

0.9673 

BOBS  AL 

a.BB 

3. IIS 

10.06 

0.67 

BIO. 

0.9333 

BOBS  AL 

6.6B 

3.IB7 

9.90 

0.9B 

B87. 

0.9079 

BOBS  AL 

6.90 

3.IB0 

9.88 

i.n 

SBB. 

0.8613 

BOBS  AL 

7.53 

3.1 10 

9.66 

1.66 

SBS. 

0.0368 

BOBS  AL 

7.76 

3. IBS 

9.83 

1 .67 

613. 

0.8301 

BOBS  AL 

7.93 

3.116 

9.78 

1 .93 

688. 

0.80B7 

BOBS  AL 

8.B6 

3.  IB6 

10.03 

B.I6 

677. 

0.70S6 

BOBS  AL 

8.69 

3.IB3 

10. SB 

B.S7 

80S. 

0,7630 

BOBS  AL 

9.03 

3. 1 IS 

10.66 

B.79 

3B6. 

0.7380 

BOBS  AL 

9.S6 

3. IBS 

10.83 

B.83 

967. 

0,7387 

BOcN  AL 

9.63 

3.113 

10.70 

3.00 

999. 

0.7196 

BOBS  AL 

9,71 

3.IB9 

10.69 

3. BO 

1060. 

0.6970 

BOBS  AL 

9.96 

3.IB9 

10.69 

3. BO 

1060. 

0.6978 

BOBS  AL 

9.96 

3. IBS 

10. 9S 

3.BS 

1097. 

0.701 1 

BOBS  AL 

10.03 

3.113 

10.66 

3.66 

1170. 

0.66B9 

CU 

8. OS 

US  « Q.OOO  • 

0.960* 

UP  KM. SEC 

roR  UP 

OfCATER  THAN 

1 ,7 

TA8LE 

1 1 

SAMPLE STANDARD 


RHOO 

US 

UP 

P 

v/vo 

MATERIAL 

USiSTt 

B.368 

6.93 

B.05 

B88. 

0.66S3 

BOBS  AL 

7.66 

B.B96 

6.3S 

BBS 

3B6. 

0.6SB7 

BOBS  AL 

7.88 

B.36S 

6.91 

B.ss 

399. 

0.6S69 

BOBS  AL 

R.  19 

B.SB3 

7.19 

B.S8 

S3B. 

0.6661 

BOB'*  AL 

8.30 

9.307 

6.96 

B.6B 

399. 

0.6397 

BOBS  At 

8.BS 

B.Sll 

7.S9 

B.86 

S90. 

0.6IS6 

BOBS  AL 

8.67 

9.B9B 

8. IS 

3. 16 

688. 

0.6130 

BOBS  AL 

9.08 

9.309 

6.37 

3.19 

S69. 

0.S949 

BOBS  AL 

9.18 

9.309 

8.91 

J.B7 

618. 

0.6017 

BOBS  AL 

9.99 

9.367 

8.61 

3.SS 

690. 

0.6969 

BOBS  AL 

9.S8 

9.309 

8.89 

3.69 

776. 

0.6869 

BOBS  AL 

9.88 

j US  • -I.HI9  ♦ H.6?q»UP  - 0.508»UP*‘a  KN^SCC 

1 

I 


3VB 


U06/IH/7T 


SILICON  CARBlOe 


PAOC  S79 


RHOO  US  UP  P V/VO  HATeRIAL  US<ST) 


SIO  US  • 0.16  KH/SCC 


COHHCNTS; 

M SOUPCCi  HCOUeCN.  R.O..  HARSH,  S.P..  TArcOR,  J.H..  TRITZ,  J.H., 

AND  CARTER 

THC  COUATtW  Cr'sTAIC  OT  SOLIDS  TROH  SHOCK  MAVC  SIUOICS. 

HlOH  VLLOCiTV  IN>ACT  PHCNOHENA,  KINSLOH  (CO.)  (ACAOCHIC 
PRCSS.  NCM  YORK.  19701  CHAPTCR  VII 
ai  CXPCNirCNTAL  TCCM^IQUCiB 
DATA  RCOUCTION  TCCHNlOUCi  B 

31  VOI  IS  Less  rOR  THE  CUBIC  THAN  THE  RHOHBOhCORAL  AND  »€XAOONAL  STRUC- 
TURES, UYCKOrr.  CRYSTAL  STRUCTURES  (JOHN  HlLCY  AND  SONS,  N.Y..  19631 
VOL.  I 

m viOP/Dvi  « i.« 

S>  THE  CLASTIC  MAVC  MAS  NOT  OVERDRIVEN  IN  TMESC  SHOTS,  INTERCEPT  HAS 
rORCED  TO  riT  CO 


t'AUt  WU 

f»Ol.YOIMETHYl.SltOX^  i5iLlC0»C  310  FLUID! 

Hj-Ct'SHC-HJt3-Oi89-SI-«C-H3!3  • S190-C l03-!f>NB-Oe9 


to  - -IS  TO  396.  OCO.  C.  C0t33. 6 DEO. C . 1-0.99  KH/SEC. 

VO  • 0.963  TO  1 .3*30  CC/0 

THE  TABLE  LISTS  TCMPCRATuRC  IN  DCO.  C..  DENSITY  INO/CC.,  VELOCITY  IN 
KN/SCC.  AND  PNCSSURE  IN  KBAB 

TABLE 


TO 

RHOO 

US 

UP 

P 

v/vo 

'33 

1,017 

6.73 

3. IB 

316. 

0.637 

'30 

I .008 

8.91 

3.S6 

3N0. 

0.800 

-30 

1 .008 

«t.B7 

t.B7 

91. 

0.81S 

'10 

0.996 

7.11 

3.1) 

366. 

0.N93 

IS8 

0.»t9 

6.N7 

3.66 

196. 

0.N60 

168 

o.eso 

6.61 

3.  73 

30B. 

0.w<38 

169 

O.BRB 

6.16 

3.38 

171. 

0.>«666 

366 

0.770 

s.oe 

I .SN 

61 . 

0.633 

379 

0.763 

6.09 

3.31 

163. 

0.H66 

396 

O.'NI 

6.39 

3.91 

I6R. 

0.390 

US  • 


COWTENfS 

1>  SOUNCC:  COL«;hT!*OM  Tt  H.  A?C  HLACKOURN  J.  H. 

SRI  technical  report  no.  m 

STAMOHO  RtS.  INST..  MENLO  PARK.  CA!  IF.  9MVS,  U.S.A. 
c»l  CXPCRIHENlAL  UCHWIQUE!  Cl 

DATA  RE0*XTI0N  TCCM*!|0UE;  B STATOARO  MATERIAL.  BRASS 
31  ERROR  ESTIMATES  A*?t  BETWEEN  0 . 3 A»»  l.S  PtRCENI  IN  US  AM)  UP. 

m tm:  structure  or  this  fluid  has  hjtaimd  trom 

OOH  COPNINO  ENO.  F'wOOS.  OlV.  ttU.ETlN  OS-IOB.  PEC.  HBU'O  AM) 

F.  M.  LEWIS.  HUBBCH  CMtiM.  AND  Tf,C»t!.  , VOL.  3S.  P.  1333  1 19631 
IWIPERTICS  USED  FROM  T»CSf  SOURCES  MIRE!  VlSCOSI  T Y.  100  CCNTISTOKES 

MOL .HI. *6700  O’MOLC 

The  above  molecular  wtioht  iand  si:e»  is  only  nominal,  the  liquid  is 
COMPCSCO  0»‘  SOME  L»»;N0WN  distribution  Of  HOLLatAH  sin;s. 

61  CO  WAS  MEASURED  SEPARATEl  Y BY  RCCSt  AND  BLACKBURN.  F'RIVATE  COMM. 

THE  TEMPERATURE  Otr*ENOtNCE  MAY  BE  ESTIMATED  FROM  CO  • 1.09'RMOC*‘I 
SEE  DATA  TAKEN  BY  H.  J.  Hv,SKlMIN.  J.  ACCOUST.  SOC.  AM.,  VOL.  39 
P.  HOT  MOT7. 


» 

I 

i U06/I'*<'H 


PAOt 

I ...  I 

CASSirCRITC  (tlNStONCI  iTINOXIOC) 

SN-oa 


VO  * O.ms  TO  O.IM  CC/0 
voi«  o.inaa  cc/o 

THE  TAmC  LISTS  SMOCK  AND  PARTICLE  VELOCITY  IN  KH/SEC..  PRESSURE  IN 
KBARS  AND  DENSITY  IN  0/CC.  ST  OESIONATES  THE  STANDARD  SAf«>LE  HOLDER 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

p 

v/vo 

USiSTt 

B.**® 

6.77 

a.?7 

BV 

O.S6S 

B.ae 

6.sa 

6.77 

a.3i 

loai 

0.6B9 

9.33 

6.75 

6.g*t 

a.M 

1 193 

0.633 

9. 75 

6.7h 

7.1? 

a. 73 

i3<4e 

0.6i*7 

10. 10 

6. Si 

7. SI 

a.ea 

imo 

0.616 

10. a9 

US  « j.aai  * i.asti*up  km/scc. 

SICK*  l«  - 0.08J  KH/SEC. 


COMMENTS  : 

!l  SOURCE  HCOUELN  R.O.  AT®  HARSH  S.P. 

PRIVATE  COMMUNICATION 

LOS  ALAMOS  SCIENTIflC  LA80RATOHY,  LOS  ALAMOS.  NEW  MEXICO.  USA 
ai  EXPERIMENTAL  TECf#4ICUC  8 

DATA  RCOUC1ION  ^f:IHOO  8 STAI®ARO  MATERIAL  ALUMKAJM 

31  VOI  MAS  CGTAINED  EROH  TIC  LATTICE  PAHAMITCRS  LISTED  OY  WYCKCfE 
CRYSTAI.  structures.  VOL  I I JOHN  Hi  LEV  /T®  SONS.  YORK,  19631 
kl  ruRTlCR  WORK  IS  IN  PROORTSS. 


PAOC  Sti£  i 

I 

BOMON  NITRIOC  PYROLYllC  ( 

i 

e-N 


I VO  • 0.H68  CC/0  CL  • a. 77  ICM/StC 

j VOI  • 0.HW9  CC/0 

i IN  IHC  TA8LC  OCLOH.  DCNSITV  IS  OIVCN  IN  C/CC.  VL'LOCITIF.S  IN  KH/SCC.ANO 

! PNCSSUPC  IN  KIL08ANS.  X OCNOUS  THC  SAHPLC  THICKNESS  IN  HN. 

j 

TA8LC 


SAMPLE 5TAKOAPO-- 


X 

RMOO 

US 

UP 

UFS 

P 

V/VO 

US 

UFS 

6.3S 

2.  I6^ 

S.9B 

o.7ie 

76 

0.855 

6. 16 

1.22 

3.  IB 

2.  tea 

<<.65 

0.725 

1 .5*< 

73 

0.8<<<< 

6.16 

1.22 

6.3S 

2. 1?9 

6.13 

1 .5^ 

201 

0.7S9 

6,98 

2.61 

3.10 

2. 120 

6. 15 

1 .5<< 

3.03 

201 

0.750 

6.98 

2.61 

6.35 

a.OM't 

6.53 

2.13 

20*1 

o!G7S 

7.67 

3.60 

3.  IB 

P.  |7B 

6.<<7 

2.09 

«*.02 

295 

0.677 

7.67 

3.60 

6.35 

2.  101 

7.35 

2.51 

386 

0.659 

B.27 

H .<<2 

3.  18 

2.  Ili5 

6.9<< 

2.5*< 

<<  .60 

382 

0.63<< 

8.27 

‘<.‘<2 

6.35 

^.067 

7.<<3 

2.71 

*il6 

0.635 

B.39 

3.  IB 

a . 1 17 

t.29 

2.70 

5.  1<< 

517 

0.6.30 

B.  39 

H.-r* 

6.  .5 

2.  153 

7.65 

3. 16 

520 

0.587 

8.90 

5.6<4 

3.  IB 

2.  156 

7. BO 

3.I3S 

5.01 

527 

0.598 

8,99 

5,6>4 

6.35 

C.  153 

a. 07 

3.H6 

60 1 

0.571 

9.35 

6.26 

3 . IB 

2 IIB 

0,O^ 

J.<<9 

5.B2 

»>9<i 

C.566 

9.35 

6.26 

6.35 

B.  16S 

8.31 

3. ‘>2 

625 

0,571 

9.<<3 

3.18 

2.  I«L? 

0.37 

3.50 

5,06 

ri33 

0.58.'' 

9.^i 

6.'<H 

US  • 3 

.0^  • 1 

.5S*UP  - 

0.080* 

UP»*2 

SIGMA 

US  • 0.1 

l'<  K'M/SrC 

COMMENTS  1 

1 1 SOURCE,  HORC.  0.  L. 

private  cowu'ication  Jioee' 

LAMHCNCC  RADIATION  LAWORATORY.  Li’VCHMOHr.  CALIFORNIA.  USA. 
experimental  TCCMNIOUC  b 
DATA  REDUCTION  TEOtUOUE  B 
STANDARD  material  ALLMINUM  ?0«N  . 

31  VO  IS  T«  AVERAOC  VaUME  OF  ALL  SAMPLES. 

m THE  US-UP  FIT  WAS  MAOt  WITH  HEICHTS  OT  J . 0 FOR  THE  0.  SS -HH  SAMPUS 
AND  WCIOMTS  Of  O.S  FOR  THE  3.  lO-MM-TMlCK  SAMS  ES. 

Si  the  sample  MATERIAL  HAS  OBTAINED  f ROM  HIGH  TtllCHATURE  MATERIALS, 
INC,.  URtOHrON,  MASSACHUSETTS.  USA. 

Si  VOI  WAS  CALCULATED  FROM  THE  MEXAOONAI.  CELL  STR'XTURt.  MUM 

AO  • O.S0399  AND  CO  ' 6.S6I^  AI40STR0MS,  AT  3K>  UfO.  CENTICRAUC.  THE. 
LATTICE  COTTSTANTS  ^RL  OQTAUCO  FROM  R.  M.  0.  MYCKCffT.  CRVSTM. 
STRUCTURES,  VOL.  I IXHN  MILEY  AND  SONS.  YORK,  N.  Y.,  USA..  l<KJi 
em  CO. 


UOR/IH/rV 


PACE  381 

BOSON  NlTRiOC.  PYROLyflC. 


B-N 


VO  • O.WSfl  CC/0.  CL  • ^.7^S  KM/SEC.  C'  ' 3.H6  <NrSEC. 

VOI  • 0.^3e9  CC/4.  CS  • l.(N8  KM/SCC. 

THE  TABLC  LIST9  OCMSITV  IN  0/CC..  VCLOCiriCS  IN  KH/SCC.  AND  P»CSjURC  IN 
KBAR. 


TABLE 

RHOO 

US 

UP 

p 

V/VO 

9.  IB 

3.6N 

0.310 

2S.6 

o.Qive 

- 

3. Of 

0.309 

aN.s 

0.9m7 

- 

3. SI 

o.a.t7 

17.6 

0.930N 

- 

3. S3 

Q.af* 

17.5 

0.9310 

- 

3.09 

0.  lea 

10.9 

0.9N7S 

- 

P.86 

0,077 

N.B 

0.9731 

- 

3.H7 

0.237 

17.9 

0.93IN 

- 

3.S7 

0.239 

10.! 

0.9310 

■ 

2.0& 

o.oei 

5.05 

0.9717 

- 

a. 06 

o.oai 

J.20 

0.9700 

LfS  • ^.*^8  3.50*UP  KM-SCC 

SlO.U^i  • QXH  KH'SiC 


COMMKNrSi 

I ) SOURCE  I LEE  L.  M, 

SANOIA  LAOURAIORV  REPORT  SC  RR-^9^7  Uflti7l 
SANDIA  LAWORATORY.  ALBUOUf ROUE , NCW-MEXtCO,  U.S.A. 
et  EXPERIMENTAL  TEf.WIOUEf  \3. 

OATA  RtOUCnON  TECHNIOUEi  C lOUART,’  OAU'  i 
3 1 r»€  SAMPLE  EORMEO  PART  OT  TK  BLUET  AMO  I MPACTED  THE  OUART^  OAUOE 
TO  YIELD  TT€  stress  AT  TM.'  IMf'ACT  SUWACE.  IN  THE  REMAINING 
EXPERIMENTS  TK  OAUOt  HAS  PLACED  ON  TiC  SAMPlC  SUREACE  AT«  MEASURED 
TRANSHITTEO  PRESSURE-  THEHtrORE  P AND  U»’  ARC  THE  MLASUWD  PARAMETERS 
IN  TTC  PlRSr  6 ENTRIES.  P AND  US  HERE  MEA9UR1D  IN  ENTRIES  S AND  10. 
US  AND  UP  IO0TAINEO  EHoM  THE  PROJECTILE  VtlOCMYi  TCRE  THE  MUOONIOT 
PARAHCrCRS  IN  ENTRIES  7 AND  9. 

NO  HAVE  ATTENNLiATION  HAS  ORSCRVtO  MERE.  BUT  SEMISTATIC  STRAIN  RATE 
EXPERITCNTS  SHOHEO  AN  INCREASE  Of  lOO  TO  110  OARS  IN  COMPRCSSIVC 
STRESS  BETWEEN  STRAIN  RATES  OT  IS  TO  IO-*S  INCH/ t INCH. SEC. I 
51  the  sample  is  POLYCHYSTALLINE  with  tic  C axis  of  the  CRYSIALLItCS 
ORIENrCO  PERPENDICULAR  10  THE  SHOCK  FRONT.  SEE  DATA  SICCT  FOR  BORAL- 
LAY,  rCB.  I IBS5.  HIGH  TFMP  MATERIALS  INC..  UNION  CARBIOC  CORP. 
LONELL.  HASS..  U.SA. 

«l  VOI  AS  IN  ENTRY  d8<l9--'-l 


UOB/IH/n 


BORON  NITHIOC.  POROUS.  UPON) 
B-N 

GRAIN  Size  eO  TO  100  ANOSTROM. 


PAOt  58’! 


j J 
I ’ 

I I 


VO«  0.79H  CC/0. 

VOI-O.V389  CC/0. 

Tf€  TABLE  LISTS  DENSITY  IN  0/CC..  VELOCITIES  IN  KH/SEC.  AND  PRESSURE 
IN  K8AR. 

' ■■  ii 

TABLE 


RHOO  USl 

UPl 

PI 

VI/VO 

US? 

UP5 

P5 

V5/V0 

I.B6  B.77 

O.OH3 

1.5 

0.98V 

1 .V5 

0.555 

10.5 

0.6S8 

- 

- 

- 

- 

1.37 

0.V97 

9.05 

0.655 

- 

- 

- 

- 

1 se 

o.vvv 

7.08 

0.6^ 

- 

- 

- 

1.09 

O.VOI 

6.30 

0.6V8 

- 

- 

- 

1 .01 

0.335 

5.11 

0.G86 

- 

- 

- 

0.8S 

0.575 

3.01 

0.710 

- 

- 

- 

1.03 

0.  IV5 

5.79 

0.895 

- 

- 

- 

O.'i? 

0.503 

3.30 

0.805 

- 

- 

1 .57 

0.  no 

P.«>S 

0.930 

US^  • 5.03 

• e. 

37 

•UP  KMSEC. 

SIO.US*?  • 

O.OH 

KM, SEC. 

FOR  UP 

DLtWECN  .57 

AND  .35 

KM'SEC. 

US?  • P.77 

• 19 

t 

•Uf»  . 

VS.O'UP* 

•5  KM.' 

SEC 

SIG.US5  • 

0.007 

KM^SEC. 

FOR  UP 

WLOH 

O 

o 

KM^'Sre. 

i 

COMMENTS! 


I I SOURCE!  LEE  1. . H. 

. SANOI A LAUCRAtONV  REPORT  SC-«R-68-;j  > I06«» 

SANOIA  LARORAtORY,  AL »;OUC HC'Jt . WW  MEXI-'O,  U.S.A, 

3)  EXPERIMENTAL  TECHNICAL;  t I? 

I DATA  REDUCTION  ICCUNIOUE:  C 

Jl  BOTH  STRESS  PW.E'ILES  IPANSMITTEO  THROUTAH  VMf.  SA»1PLE  AT®  INPUT  STRESS 
HERE  MEASTJHtO.  iHt  fORMT.R  S»*>CD  A UROACl  PRECURSOR  PROFILE  WHICH  HAS 
INTEGRATED  ASSUMING  Ci'NSTANT  VELOCITY  FOR  EACH  STRESS  POINT.  TO  YIELD 
TIC  APPROPRIATE  MAXIMUM  COMPRESSION  AEC  UPl  . Vef^VO  AND  USP  l*Rt 
r THAN  CALCUI.ATED  PROM  THi;  INPUT  STRESS  iP?l  AMO  PARTiaC  VELOCITY 

, lUPSl.  USING  THE  JUMP  CONDITIONS.  WHICH  WtRf.  ALSO  USI.U  10  CALCUL.ATE 

USl  IN  TIC  TABLE.  TIC  ICASUHCD  VELOCITY  At  TIC  fOOT  OP  THIS  TTROAO 

WAVE  US  J.JQ  .!.I8  KM/STC.  tic  value  01  USl  IN  UC  TABLE  IS  TIC 

I epfective  value  that  pits  TPC  .amp  COWmONS. 

VI  THE  MAXIMUM  UNCERTAINTY  IN  P IS  NEAR  S ICRUNT.  THE  AOREAECNT  HE  TWEEN 

A calculated  usa  aic  a avcraoc  shock  mx  ii.r  velocity  came  to  i ich- 

CENT!  I.eSCALC.  AND  l.3!(KM'SEC.  HEASLNLD. 

51  THE  sample  HAS  ISOIROPIC  PYIKH.VTIC  00R<.1N  NITRI  Jt.  lMI*€RHEAtCC  10  HE 
) AT  ONE  ATMOSPHERE  OlfPEIN NT  I AL  ACROSS  A O.OB  CM  SLAB. 

? IT  HAS  PKOOUCfO  BY  RAYtltON  CORPORATION. 


r-\ 


US2 


TAE3LE 


6*0 


PAW  lOb 

OOHON  NITRtOC,  PYROCYMC 

B-N 


VO  • 0. ‘♦59-0. RTS  CC/C  CL  • S.TU3  KM-'SEC  CO  ■ e.462  KM/SEC. 

V0I>  0.S399  CC/0  CS  • I.C««e  KM/9EC 


THE  TABLE  LISTS  OCNSItY  IN  0.'CC..  VELOCITIES  IN  KM/5CC  AND  PHCSSURE  IN 
K8AB. 


TABLE 


RHOO 

US 

UP 

p 

v/vo 

IB 

6.441 

a.asa 

322.7 

0.643 

^.oe 

6.S4 

a.  14 

a9i . 

0.67 

2. \2 

6.47 

a. 07 

ass. 

0.68 

2.  la 

6.093 

a. 047 

a7i  .9 

0.664 

2.  !B 

6.0S9 

a.osi 

a70.9 

O.G6I 

a.  la 

6.  to 

1.81 

a37. 

0.70 

a.  149 

S.91 

t .63 

ao6,o 

0.7a 

a.  149 

S,  71 

1 .40 

171.0 

0.76 

a.  149 

S.65 

1.36 

167.0 

0.76 

a.  10 

S.  371 

1 .400 

I6S.6 

0 , va7 

a.  la 

S.S9 

: .40 

166. 

0.76 

a.  la 

S.SE* 

1 . 34S 

163.3 

0.768 

a.  149 

S.36 

1.07 

laj.o 

o.eo 

a.  18 

6.006 

1.03a 

1 14.4 

0.797 

a.  18 

S.070 

1.033 

1 14. a 

0.796 

a.  149 

4.043 

o.aoa 

83.  S 

0.834 

a.  149 

4 . 770 

0.004 

Ha. 6 

o.Bia 

a.  IS 

4.4a 

0 . 79 

79. 

o.oa 

a.  la 

4.S7 

0.77 

‘N. 

o.a;3 

a.  la 

4.91  1 

0.  707 

73  6 

o.irw 

a.  la 

4 . 78fi 

0.719 

73.0 

O.H'jO 

a.  10 

4 .404 

0.67a 

lia.a 

0.847 

a.  149 

4.406 

0.46.3 

43.9 

0.89*3 

us  ’ 3. 

93  • 1, 

.ao*iJP 

KM  '31;  c 

SIO  US 

' 0.17 

KN  *rf:c. 

co.'»iENrs 

I I SOURCE:  may.  R.  P,  AND  KINSEY,  i:  H. 

SANOIA  LAHOHATORY  WIPOHI  S3>«.  vMY  19137. 

SANOIA  COHP..  AlW«UlPOLC.  H.W  MlIXICO 
EXTHMITtNTAL  TECHNIQUE;  A 
DATA  PEWJCTION  METHOOi  B 

Ji  PQLYCRt'STAl.LlNf . P1.jRf  ICXAOONAL  fTiTRCtJ  NIIWIW  f R(3M  CAWK)N  F'WOUICTS 
• DIV  Of  t^llON  CAMUIOC  CORP.  SAME  MAURlAl  AS  <‘M  HI 


41  CL.  CS  AMO  CO  TCASUHtO  AUINO  IHT  CRYMAl  OCjMA(>HIC  C AXIS. 

T.  WjESS  AI<0  S.  U.  key,  UAStIC  uONSIANTS  Af«)  OlitiNTI'ilN  M NSOR  I OR 


1 


PYROLYTIC  BOROW  NITBIOC.  K.MO  10  DI^ITRIGUI  iON.  rt'B.  €»0  «I967I 
SANDIA  LABORATORV,  ALBUOLCROUt . NEW  MEXICO.  U.S.A. 

bi  YCl  WAS  calculatlo  as  in  ^e-l(^>•-•l 

6!  PRELIMINARY  DATA.  WORK  IN  PROORCS5. 


f'AOt 


:«J7 


BOROI  CAHBIOfl 
B^-C 


VO  - 0.5(»l-5.^9^  CC/0 
VOI  - O.VOII  CC/0 


IN  THE  table  eCLON.  VCLOCITICS  ABC  OIVCN  IN  KM/SCC,  PRESSURC  IN  KILOBABS 
AND  OCNSirV  IN  0/CC. 

TAaiC 


-SAMPLE- 


•STANOARO- 


RHOO 

US 

UP 

P 

v/vo 

HATCRIAL  USISTI 

1 .980 

s.se 

I.S7 

159. 

0 . 7306 

2029  AL 

6.90 

1 ■9><e 

6.72 

2.10 

275. 

0.6675 

2029  AL 

6.75 

1 .9?i 

7.03 

2.30 

31 1 . 

0.6726 

2029  AL 

7.88 

1.970 

7.77 

2.50 

383. 

0.6782 

2029  AL 

8.19 

1 .689 

7. SO 

2.62 

371  . 

0.6507 

2029  AL 

8.29 

1 

S.'tS 

2.90 

H75. 

0.6560 

2029  AL 

8.67 

1.937 

9.02 

3.22 

563. 

0.6X30 

2029  AL 

9.08 

1 .9C3 

9.01 

3.36 

581. 

0.6cN9 

2029  AL 

9.22 

1 .9N0 

Q.SS 

3.*>6 

653. 

0.6233 

2029  AL 

9.90 

1 .903 

9.78 

3.«N 

733. 

0.5971 

2029  AL 

9.88 

us  • i.soe  ♦ o.^o?'UP**t’  km'Oec 

SIC  us  • 0.18  KM.'\iEC 


CCm-NfS: 


II  SOJMCt:  HCOUCf.N.  M.O..  .‘URSH.  S.P..  tA>VW,  J W.  . fWII/.  J.M., 

AND  CARIIH,  H.J. 

t»€  EOUAflCJN  or  STATE  OT  SOLIDS  t HOM  TAWK  WA'.<t  STUDIES. 

HI0*T  '.tLCClIT  IMPACT  f’HIICrt.NA,  KIN-LOW  itD.l  lACAtXMIC 
PHtSS.  NEW  VOHK.  WOI  CHAPTIR  VII 
CML'EHIMENTAL  TECHNIQUE:  8 

DATA  REDUCTION  TtCWJ'OW':  0 iSTANDAW  IH-it  PLATE  AS  SHOWNI 
VOI  IS  CALCULATED  ERCM  tK  KXAOONAL  Clt  CONSTRANIS  AO  « *5,60  AND 
CO  - l?.l?  ANGSTROM.  CRYSTAL  DATA  D«.  TEHMIT4AT I VE  lAHLES  . EO.  J.D.H. 
OONNAY  AND  M.M.  OWDIK  lU.S.  UCP,  0*  COMM..  N.8.5..M0..  I97.K  i«0.  CD 


31 


UOfc/m/77 


BORON  CARBIDE 
20-23---1 


TABLE  I 


PAGE  see 

CORUNDUM  (ALUMINUM  OXIDE  CRYQIAlUNEI 
ALd-03 


VO  • 0.2906  CC/0  CO  - 7.93  KH/SEC. 

V0I«  0.2919  CC/0 

THE  table  lists  shock  aNO  particle  VELOCITy  IN  KM/SEC..  PRCSSUHE  IN 
KOARS  AM)  OCN9ITY  IN  G/CC.  ST  IXSIONATCS  THE  STANDARD  SAMPLE  HOLOCR 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

v/vo 

US<ST) 

3.96 

9.99 

1.30 

516 

0.869 

7.72 

3.98 

10.91 

1 .66 

693 

O.EMI 

6.32 

3.99 

11.02 

1.98 

871 

0.821 

8.86 

3.99 

11.17 

2.20 

979 

O.eOH 

9. 18 

3.99 

11.28 

2.iN 

1006 

0.805 

9.26 

3.99 

1 1 .29 

2.27 

1016 

0.800 

9.29 

3.99 

1 1.03 

2.32 

1019 

0.790 

9.33 

3.99 

1 1 .81 

2.78 

1309 

0.760 

10.08 

3.99 

11.78 

2.80 

1319 

0.763 

10. n 

3.99 

1 1 .69 

2.99 

1376 

0.7*.9 

10.29 

3.96 

1 1.92 

3.11 

mao 

0.738 

10. 9N 

US  • 7.916  • !.Q97*UP  0.199'U*”*2  KM/SE'C. 

SIGMA  US  • C.ie  KM/SEC. 


COMMENTS  1 

n SOURCE  I MCOUEEH  R.O.  ANO  MABVT  S.P, 
private  communication 

LOS  ALAMOf  SClCNtir  1C  I.AI30PAT0HY . l.OR  ALAMOS.  NEW  MEXICO,  USA 

21  experimcnial  technique  B 

DATA  RCt>JC7ION  HE  THOO  Q STANOAMD  MAUBIAL  ALUMINUM 

3i  VOi  WAS  OQTAINEO  TROM  THE  LATIICt  PARAMETERS  LISTED  UY  WVCKOf r , 
CRYSTAL  STRUCT'IRES.  . 2 (JOHN  WILEY  ANO  SONS.  NEW- YCHK  lUeSl 
m r'jRTfCR  WORK  IS  in  progress. 


UOft/IS'TT 


PAOC  Jtea 

ea-i-  -i? 

COftUNDUM  IM.UMINUM  OXIDC  CCHANIC) 

Ate-03 


VO  > o.eeii  cc/o 
voi-  o.esis  cc/o 

T^€  TA8LC  LISTS  SHOCK  AND  PARTICLE  VELOCITY  IN  KM/SEC.,  PRESSURE  IN 
KBARS  ANO  DENSITY  IN  O'CC.  ST  DESIGNATES  THE  STANDARD  SATTLE  HOLDER 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

p 

V/VO 

USiSTt 

3.B3 

8.63 

0.8N 

310 

0.891 

7.00 

3.83 

8.68 

i.ee 

H06 

0.869 

7. He 

3.83 

8.se 

1.37 

H69 

0.8H6 

7.67 

3.83 

9.H3 

1.76 

636 

0.813 

e.ee 

3.83 

8.6e 

1.77 

663 

0.816 

B.se 

3.83 

9.66 

1.78 

6se 

0.813 

e.ie 

3.83 

10. ?6 

e.ei 

870 

0.783 

9.01 

3.8i 

10. e7 

e.3i 

909 

0.77H 

9.16 

3.83 

11.17 

e.90 

leso 

0.7H1 

10.06 

3.83 

II. 

3.03 

i3ie 

0.731 

I0..?6 

US  • 6.9S6  ♦ l.^^9♦UP  KH/5tC. 
SIGMA  US  • 0,063  KM  SEC. 


COMMENTS  ! 

n SOUMCLi  HCOUfEN  R,0.  «»  HARSH  S.P. 

PRIVATE  COHTAjNICAIION 

LOS  ALAMOS  SCIENTIflC  LAIK5RAT0RY.  LOS  ALAMOS,  MEN  MLXICO.  USA 
S\  EXPERIMENTAL  TLCf»<ICiUE  B 

DATA  REDUCTION  METHOD  0 STANOARO  MATEHIAl  eOiN  ALUMINUM 
3)  VOI  WAS  OaIAI^AO  EROM  THE  LAHICE  PAHAMt  tEITS  USTIO  UT  kYCKOI  E . 

crystal  STfnXIWTtS,  VOL.  C f JOICI  WILEY  Aro  SC44E..  TCW  YORK  I'JGSt 
HI  ruRTMER  WORK  IS  IN  PR<X)«£SS. 


ALUHiNUM  OXIDE.  CERAMIC 


PAGE  390 


i ■ 
\ 


i 

1. 


ICSOO  AC-9'M  (TABLE  I 1 1 

AL?-03  99. <5  WT.  PERCENT  MINIMUM 

rtO-0  MAJOR  IMP(JRITY 

si-oe 

POROSITY  S.S-'i.l  PERCENT  MAX 

LUCALOX  (TABLE  111; 

ALd-03  99.0  NT.  PERCENT 

POROSITY  0.5  PERCENT  MAX 


VO  ■ 0.m3-0.5656  CC/0  CL  ' 10.3  KN/SEC  CO  - 7.W  KH/SEC 

VOI  ■ O.dSIS  CC/0  CS  * 6.15  KH/SCC. 

IN  THE  TAa.ES  BELON,  OCNSITV  IS  GIVEN  IN  G/CC,  VELOCITIES  IN  KH/SCC., 

AND  PRESSURE  IN  KILOBARS.  BP  DENOTES  TTC  BASE  PLAIE  MATERIAL.  SUBSCRIPTS 
I ANO  5 DENOTE  NC  ELASTIC  NAVE  AND  THE  EIRST  SITOCK  NAVE  RESPECTIVELY. 


table  1 

RMOO 

USI 

UPl 

PI  VI /VO 

US5 

UP5 

P5 

V5/V0 

BP 

3.8m 

10.07 

0.56 

100.  0,97^ 

6.7S 

0.59 

107. 

0.970* 

LU 

3. BIO 

10. 38 

0..71 

0.9BO 

7.B3 

U.3I 

Ill, 

0.967* 

LU 

3.8m 

10. 35 

0.50 

79.  0.981 

7.56 

0.87 

563. 

0.893 

AL 

3.809 

9.85 

0.18 

67.  0.9G5 

7.m 

O.QS 

.?S9. 

0.895 

AL 

3.810 

10.07 

0.55 

es.  (3.978 

8.85 

1 .58 

H35, 

0.857 

AL 

3.809 

10.  OS 

0.51 

81.  0.979 

8.S9 

1 .56 

<45^. 

o.Bsa 

AL 

3.037 

11.03 

5.677 

1131 . 

0.'T56 

BR 

3.839 

10.9 

5.68.’ 

1151. 

0.751 

BP 

3.808 

9.88 

1.96 

7'36. 

0.805 

At. 

US  • 6. S3 

* 1.70* 

UP  - 0.35*UP**5  KM/SCC  S 

lOIA  US 

» 0. 

08  *iM/6r.C 

* - 

- - - 

- - - 

- - - SAMPLE 

TABLE  I 1 

. * ^ 

^ „ 

STANDARD 

PHOO 

USI 

UPl 

PI  •MfVO 

US5 

UP5 

urs5 

P5 

V5/V0 

BP  ITS 

3.98 

10.98 

Q.S68 

161 . 0.9663 

8.00 

0.M77 

1 . 17V 

199. 

0.95VV 

AL  I.5H1 

• 

“ 

0.565 

im.  0.9759 

8.79 

0.^95 

o.'.rm 

195. 

0.9R95 

" It 

- 

10.90 

0.58^ 

153.  0.9739 

B.53 

0.’i95 

0.957 

195. 

0.9995 

- 

- 

10.98 

0.553 

111.  0.9771 

9. GO 

0.93 

1.67 

369. 

0.9065 

- 5.699 

- 

10. B8 

0.558 

99.  0.9791 

9.36 

0.90 

1.57 

366. 

0.9003 

- 

1 

■i 

■ k 

I 

I 

-i 

I 


I 


I 


us 


I 

I 


COMMENTSt 

II  SOURCEi  AHRENS  T.J..  OUST  H.H.  ANO  ROYCE  E.B. 


U06/|S(T» 


PAOC  391 


J.  APPL.  HHVS..  vex.  .39.  P.  4610,  ( 19681 
21  EXPCRIHTSTAL  TCCMNIQUt  Cl  WAS  USED  FOR  ALL  fNTRICS  EXCEPT  f OP  THE 

LAST  ENTRY  UF  TABLE  I,  MHICH  WAS  OBTAINED 
WITH  TECHNIQUE  B 

DATA  REDUCTION  TECHNIQUE  0 UFS»5'UP.  TABLE  I.  FIRST  6 ENTRIES 

B table  I.  LAST  3 ENTRIES  AND  TABLE  II 
BASE  PLATE  MATERIALS:  LUCITElLUl,  eO?4  Al.UMINUMIALI  AND  LOW  LEAD 

BRASS  (BRI 

It  SAMPLE  HATCRIAI.S;  WESOO  AL  <995.  TABLE  I (WESTERN  OOLD  MO  PLATINUM  CO. 

0ELMOAO,  CALIF..  USA. I 

LUCALOX,  TABLE  II  (GENERAL  ELECTRIC  CO..  OH|OI 
41  CL  AND  CS  ABOVE  ARC  FOR  MESCO  AL-995  IN.  OUNEOAN.  PRIVATE  COMMUNICA- 
t SON*  ( 19661 

CL  - 10.845  KM/SEC  FOR  LUCALOX  (E.  SCWTCIBER  AND  0.  L.  ANDERSON.  J. 
AM.  CERSa..  VOL.  49,  P.  184,  (1966) 

51  VOI  WAS  obtained  from  the  LATTICE  PARAMETERS  LISTED  BY  WYCKOFF, 
CRYSTAL  STRUCTURES.  VOL.  ? (JOHN  WILF.Y  AND  SONS.  NEW  YORK,  N.  Y.. 

USA.  19631 

61  THE  DATA  OF  TABLE  M WHICH  WERE  TAKEN  WITH  5,2  TO  ie.7  MM.  THICK  SAM- 
PLES INDICATE  4 TO  a KBAR  DECAY  OF  SMOCK  STRENGTH  OVER  THAT 
THICKTCSS  RANOC. 

71  • ITOICAICS  LESS  RELIABLE  DAIA  ON  THE  SECOND  WAVE  WHICH  WERE  NOT 
USED  IN  FIT. 


ISO 


I ! 

TABLE  1 


ALUMINUM  OXIDE.  CERAMIC 
29“  1—3 


PAGC  iO? 


ANDA1.USITE  natural  iALUMINUH  SILICATE  I 
AL5-S1-M 


VO  • 0.3^5  CC/0 
VOI-  0.318  CC/G 

THE  tall  lists  shock  AND  PARTICLE  VELOCITY  IN  KH/SCC.,  PRESSURE  IN 
KBARS  MO  density  IN  C/CC.  SI  DESIGNATES  T«  SAMPI.C  HOLDER  AND  STANDARD 
MATERIAL. 


RHOO 

US 

UP 

P 

V/VO 

us«sn 

3.08 

7.7S 

2.H9 

S94 

0.67S 

8.68 

3.06 

7.91 

2. S3 

61.3 

0.688 

8.7S 

3.  10 

7.9R 

2.67 

6S' 

0.694 

8.93 

3.07 

7.9R 

2.76 

673 

0.687 

9.02 

3.06 

7.9H 

2.66 

VOI 

o.eas 

9. 16 

3.09 

0.32 

2.97 

763 

0.690 

9.  33 

3.06 

0.tN 

3.20 

.367 

0.683 

9.67 

3.08 

9.20 

3. SO 

99! 

O.CtPj 

10.08 

3.07 

9.36 

3.63 

10-<2 

0.S68 

I0.2S 

3.06 

9.  39 

3.6S 

O-Tib? 

10.27 

3.U9 

9.W 

3.70 

1089 

O.S.V 

10.37 

3.07 

9,87 

3. 80 

1 1S0 

0.S72 

10, ss 

US  • 

2.96'J  • 

1 .811* 

UP  KM. 

SEP. 

SI'.-MA 

US  « 0. 

I’  t-TT  SEC. 

CCHHENTS  ! 

|1  SOURCE'.  HCQurCN  R.O.  AND  MARS*-*  S.P. 

PRIVATE  CCMMUNICATION 

LCS  ALAMOS  SCHNTU  1C  L A'JORATCRY . LOS  .\LAHO*,.  NTH  .HEYICO.  USA 
2 1 EKPCRIMEN  Al.  itC-HNIOcJE  B 

DATA  Rt'XXnON  HtTMOO  H STANOAPO  HATLRIAL  2C.?-i  ALL9<:M.*1 
3i  VOI  WAS  OBTAINI.P  fRCM  IlC  LATTICE  PARAfU.  TLRS  LISTED  IN  CRYSTAL  DATA 
CETERMIIiAT  I ,r  .IAHlLS  I AMERICAN  CHVST  . AS^N.  HONfXHAPH  5.  19B,?I  .50  10 
m FURTMfR  V,  YiK  IN  PROGRESS 


tl«..  IS '77 


r 


PAW  303 

- I - --t’ 

SlLUMANirr  IALUHI>AJH  SILICAIC? 

Al.a-SI-05 


VO  - 0.319  CC/0 
VOl-  0.3080  CC^O 

TfC  lAfllC  USTS  SHOCK  AND  PA8TICLE  VELOCITY  IN  KH/SEC.,  PfiESSUHC  IN 
KBARS  AND  DENSITY  IN  0/CC.  SI  DCSIGMTES  T>C  SAMPLE  HOLDER  AND  STANOARO 
MATERIAL. 


RHOO 

US 

UP 

P 

v/vo 

USISTI 

3.07 

7.S^ 

?.S? 

ses 

0.666 

8.68 

3.  1? 

7.03 

616 

0.678 

0.7S 

3.  13 

e.oi 

a. 65 

66H 

0.670 

B.93 

3.13 

8. os 

8.70 

600 

0.66S 

9.00 

3.  10 

7.9N 

a. 75 

676 

0.65^ 

9.08 

3.09 

8.  IS 

a. BN 

71S 

0.658 

9. 16 

3.13 

8.W8 

a.  93 

778 

0.655 

9.33 

3.13 

8.89 

3.16 

OBI 

0.6(4N 

9.67  ' 

3.  IS 

9. ..’9 

3.SS 

loia 

0.687 

10.08 

3. 1 J 

9.S.J 

3.59 

1060 

0.619 

10.85 

3.13 

U.SS 

3.68 

1099 

0.615 

10.37 

US  • 

3.S8  * 1 

.6H*UP 

KM/ SEC. 

sigma  L>S  • 0. 1 I KH/StC. 


ccmiNTS  1 

n SOLRC  : MCOUTfN  R.O.  AND  MARSH  S.P. 

PRIVAIE  COMMLWICATION 

LOS  ALAMOS  SCIfNTlIIC  lAHORATORY.  LOS  ALAMOS.  NLH  MEXICO.  USA 
<?i  €Xf>ERIMENTAL  TFCHNIOUt  B 

DATA  Rf.OUCriON  MIThOO  U StAfAJAPD  MATtHIAL  L’O.'N  AlUMIMJM 
31  VOl  HAS  OHTAINCC  TPOM  TK  OCNSI 1Y  U5TCD  IN  ItC  MAN0800K  C*‘  ClCM.  AND 
PMYS.  (The  ChiMMICAL  P(J9Bt:HC0..  CLtVti.ANO  I miS  ■ 1 9HS I ^STH  ED. 
m ruRTfCP  WORK  in  PROjRT.SS 


U0ft/|N'77 


LEAD  71RC0IMTC 


PB-2R-05 

nith  nb 

AKC  Tt 

DORINC  : 

LEAD 

P8 

0.987 

MOLE  PER  3 MOLE 

OXYOCN 

ZIRCONIUM 

ZR 

0.927 

- 

- 

NlOaiUM 

NQ 

0.02S 

- 

- 

TITANIUM 

T| 

O.OHB 

- - 

- 

VO  • 0.ia7-0.I30  CC/0  CU  • 3.M-‘«.27  KH/SCC 

VOi*  O.I»2«  CC/d 

THt  TABLES  LIST  OCN5ITY  IN  G/CC.  VCLOCITICS  IN  KH/SEC  AND  PRCSSURC  IN 
KILOBARS.  0 - THICKNESS  IN  HH.  CH  - EXPCRIHCNTAL  HETHOO.  HAT  • HATCRIAL. 


TABLE  1 

CXPNO 

0 

USl 

UPl 

US2 

UP2 

CM 

8VI3 

12. S 

V.IS 

0.123 

3.6 

0.236 

C2 

avws 

6.7 

H.28 

0. 127 

C2 

8662 

12. S 

1.16 

0.<4<«B 

C2 

a^ea 

6.3 

0.V36 

C2 

8703 

6.1 

H.36 

0. 126 

v.ov 

0.323 

C2 

870S 

6.6* 

S.26 

0.  IV6 

*4.00 

0..369 

0 

87S8 

6.S 

•..22 

0.0073 

3.66 

0.0*42 

0 

8883 

3.6 

V.26 

0.0062 

3.62 

0.072 

0 

- 

H.S 

H.I6 

0 . OOV6 

3.69 

0,0726 

0 

888H 

6.** 

H.26 

0.0060 

0 

8903 

3.H 

3.9 

0.010 

0 

3.12  * 

8.2'UP  KM/SEC 

roR 

UP  I'HOM 

O.OH  TO 

0.13  KM/SCC 

2.38  • 

*4 ,8*UP 

KM.'tSC 

f OR 

UP  KROM 

0.22  TO 

0.H6  KM/SCC 

TABLE 

II 

-STANOAHO- 



EXPNO 

PHOO 

PI 

VI  /VO 

P2 

V2/V0 

P MAI 

8SI3 

7,81 

*4’ 

0 . 970 

70 

0.930 

66  BRASS 

8MM6 

7.82 

>4l 

0.9'*0 

7.9  IRON 

8662 

7.68 

1H2 

0.0926 

136  AL 

0S68 

7.73 

1H2 

0.8973 

160  BRASS 

8703 

7.89 

*43 

0.9713 

106 

0.9222 

117  LUtITE 

8706 

7,09 

V8 

0.9667 

116 

0.9130 

LUCITE 

87HB 

7.00 

12. S 

0.9983 

12.1 

0989 

18  STEEL 

8883 

7.80 

2. OH 

0.9986 

21.1 

0.981 1 

19  STEEL 

*• 

7.7*4 

1 .6 

0.TH89 

20.8 

0.9003 

21  STEEL 

WHTf 

7.00 

2.0 

0.*»986 

2.6  LUCITE 

8903 

7.80 

3.1 

0.9976 

6.6  70. 

COTtCNTSi 


F'ACC  395 


11  SOURCE  1 DORAN.  D.  G. 

RCPORT  NO  SC-OC-6W-3»<8  M96a) 

STANTORO  RES.  INST..  HCNLO  PARK,  CALIF. 

81  CXPCRIMENTAL  TECHNIOljE  C2  AND  0 

DATA  REDUCTION  METHOD  0 WITH  5UP  • UTS. 

31  TIC  DATA  SHOW  A OCCRCASC  OF  US  WITH  PRESSURE  0CTWCEN  Z A|lC  5 KttAR. 
THIS  HAS  NOT  OBSERVED  BY  REYNOLDS  AND  SEAY.  U.  APPL.  PMY9P. ■*»<»..  13. 
P.  883M  U9681  I 

THEY  GIVE  A FIT  FOR  AN  CLASTIC  HAVE  AND  A PLASTIC  HAVE 
USI  • 2.99  * I9.8*UP1  KM/SCC  UPIHAX  • 0.060>  USINAK  • N.IS  KH/SCC 

SIO  UPl  ■ O.OON-  SIO  USI  • O.OS  KM/SCC 
US?  • 1.63  * 3.51*UP?  KH/SCC  FOR  UP?  8CTMELN  0.06  AND  I . 1 KN/SCC 
WITH  ?up<urs 

FOR  A 2IRC0NATE-TITANATE  OF  COMPOSITION.  P8-/R0.5B-TI0.H8-O3 
WITH  VO  • 0.13?  CC/0. 

Ni  THE  CURIE  TEMPERATURE  OF  THE  3IRC0NATE  IS  ?I5  DEO.  C. 

61  density  uniformity  OF  T»C  SAMPLES  WAS  0.06  C/CC  HAKIMUM. 

61  FOR  THE  EXPERIMENT  NO.  8705  THE  TABLE  LISTS  A THICKNESS  OF  SAMPLE 
WHICH  IS  the  maximum  thickness  of  a Q OCO.  iCDCC. 


UQ6/|H/n» 


USl 


LEAD  ZIRCONATE 
33-07-1  — 1 


TABLE  I 


PAa  306 

(.  I ...  I 

htlMATITC  NATURAL  (rtHPfi'  0X1  DC  I 
rc?-03 


VO  • 0.a0>4  TO  0.196  cc/o 
VOI-  0. 1693  CC/0 

THC  table  lists  SHOCK  AND  PARTICLE  VELOCITY  IN  KH/SCC.,  PRESSURE  IN 
KBARS  ANO  OCNSITY  IN  C/CC.  ST  0ESICNATC5  THC  STANDARD  SAMPt.C  HOLDER 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

UStSTi 

9.01 

7.63 

3.3H 

896 

0.693 

9.19 

N.90 

7.67 

3.39 

900 

0.687 

9.16 

U.98 

7.77 

g^^ 

0.687 

9.39 

9.01 

7.06 

3-S9 

9C^ 

0.666 

9.33 

9.01 

B.H9 

3.92 

I3S3 

0.697 

10.08 

9.02 

9.H7 

3.93 

I3S3 

0.69S 

10.06 

9.01 

tt.S7 

3.93 

I3SI 

0.6S>« 

10.08 

9.09 

e.se 

3.93 

1399 

0.699 

10.11 

9.09 

0.S9 

3.93 

1393 

0.693 

10.11 

S.97 

6.EN 

3.33 

IS3I 

0.63S 

10. 9H 

US  • H.sen  • l.393*UP  KM/GEC. 
SICMA  US  • 0.037  KM/SCC. 


COMMENTS  1 

I I SOURCE:  MCQUEEN  R.O.  ANO  MARSH  S.P. 

PRIVATE  COMMUNICATION 

LOS  ALAMOS  SCIENTIFIC  LAOOMATORV.  LOS  ALAMOS,  NEW  MEXICO.  USA 

ai  expcrimcntal  technique  b 

DATA  REDUCTION  MCTHOO  O STANDARD  MATERIAL  <?Oi?S  ALUMINUM 
3l  VOI  HAS  OOiAlfCO  FROM  THC  LATTICE  PARAMETERS  LISTED  BY  WYCKOTE 
CRYSTAL  STRUCTURES.  VOL.  3 i X)HN  WiLtY  ANO  SONS.  NEW- YORK  I’JfiTi 
m FURTHER  WORK  IS  IN  PRtMiRESS. 


A. 


PAOC  i07 

MAGNCtITE  natural  irERROSOTEHRIC  OXlOtl 
FEI-OS 


VO  - 0.i?00  TO  0. 19M  CC/0 
VOI*  O.I09«4  CC/0 

THE  TABLE  LISTS  SHOCK  AND  PARTICLE  VELOCITY  IN  KH/SEC..  PRESSURE  IN 
KSARS  ANO  DENSITY  IN  0/CC.  ST  DESIGNATES  THE  STANDARD  SAHPLE  HOLDER 
MATERIAL. 


i 


; ,1 
i 

H 


TABLE 


RHOO 

US 

UP 

P 

V/VO 

USiSTt 

S.  11 

6.72 

i.eo 

620 

0.731 

B.28 

S.  IH 

6.82 

I.B2 

637 

0.73H 

8.32 

S.  13 

6.77 

1.83 

63H 

0.731 

8.32 

S.  IH 

6."P* 

1.83 

6.1H 

0.728 

8.32 

S.  13 

7.23 

2.00 

771 

0.713 

8.75 

S.  II 

7. HO 

2.26 

063 

0.696 

9.01 

S.  13 

T.I9 

2.29 

BH6 

0.682 

9.02 

S.  13 

7.HJ 

2.3S 

09H 

0.686 

9.  16 

S.  II 

7. S3 

2.H5 

9^2 

0.676 

9.29 

S.  H 

7.02 

2,67 

1003 

0.66H 

9.67 

S.  IH 

8.26 

2.93 

12HI 

0.6H6 

10,08 

S.OI 

0.3? 

2.93 

1227 

0.661 

10.06 

S.  10 

0.2S 

2.9H 

1236 

0.6H6 

10.08 

S 13 

0.27 

2.9H 

I2H8 

0.bH5 

10. 1 1 

S.  13 

8.HS 

3.0.1 

1310 

0.BH2 

10.26 

US  - '*.c?b9  • 1.368‘UP  KM  SEC. 
SIGMA  US  - 0.00?  KM- SEC. 


COMMENTS  ! 

II  SOURCE:  MCOLCLN  R.O.  ANO  MARSH  S.P. 

PRIVATE  COMMUNICATION 

LOS  ALAMOS  SC’INTIFIC  LABORATORY.  LOS  ALAMOS,  NEW  MEXICO.  USA 
21  experimental  lECTtTlOUt  B 

DATA  REDUCTION  METHOD  B STAfOARO  MATERIAL  20PN  ALUMINUM 
3l  VOI  WAS  OBTAINED  FROM  TTC  LATTICE  PAHAHETERS  I ISTCO  BY  WYCKOF 
CRYSTAL  STRUCTURES  VOL.  2 TJO»#T  WILLY  AND  SONS.  NEW-YORK  196*1 
HI  FURTKR  WORK  IS  IN  PROGRESS. 


INI6HHI7T 


rAYALlTE  I IRON  ORTt-tOSlLICAIEl 

rea-si-o^ 


VO  - 0.S3B  TO  0.?39  CC/0 

voi-  o.e3>'«  cc/0 

THE  TABLE  LISTS  SHOCK  AND  PARTICLE  VELOCITY  IN  KH/SEC..  PRESSURE  IN 
KBARS  AND  DENSITY  IN  C/CC.  ST  DESIGNATES  THE  STANDARD  SAMPLE  HOLDER 
KATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

USISTI 

M.30 

6.GS 

8. OP 

977 

0.697 

8.33 

M.P9 

7.06 

8.30 

696 

0.679 

8.76 

M.23 

7.83 

8.37 

789 

0.671 

8.86 

M.  10 

7,56 

8.65 

U39 

0.6M8 

9.86 

M.59 

7.a6 

8.96 

1013 

0.687 

9.79 

M.J8 

8.38 

3.19 

1137 

0.617 

10.10 

US  • 3. 96*,'  • l.30S‘UP  KM/SEC. 
SIGMA  US  • 0.038 


COMMENTS  : 

11  SOURCE:  MCQUEEN  R.O.  AND  MAH*iH  S.P. 

PRIVATE  COKMUCHCAIION 

LOS  ALAMOS  SCIENTiriC  LABORATORY.  LOS  ALAMOS.  NEW  MEXICO.  USA 
01  CXPERIMEHUL  TECHNIOUC  8 

DATA  REDUCTION  MLTf-lOO  U SIANOARO  MATERIAL  f?0tN  ALUMINUM 
31  VOI  HAS  OBTAlfCD  EROM  TTE  LATTICE  PAHAMEUf^S  l.lSTCO  IN  CRYSTAL  DATA 
determinative  TAaCS  (AM.  CRYSI.  ASSN  ISL.,?!  ,>NO  ED. 

Ml  rURTHER  WORK  IS  IN  T’HOOHESS. 


UOfl/ 1')/ 77 


TABLE  5 


ICATE) 


X 


i 


PAOt  3'i9 

1,8.1  .--I 

PYRCXUI^ITE  iMANOANCa:  OIOXIDi:i 
MN-Oa 


VO  ■ 0.?£6  TO  0.PS6  CC/0 

voi-  0.1 eae  cc/o 

THC  TABLC  LISTS  SHOCK  AM)  PARTICLE  VELOCITY  IN  KM/5CC..  PRESSURE  IN 
KBARS  AND  0CN3ITY  IN  0/CC.  St  DESIGNATES  THE  SAMPLE  HOLDER  AM)  STAM)ARO 

material. 

TAfil  E 


RHOO 

115 

UP 

P 

V/VO 

USISI 1 

\.-Na 

S.ll 

0.81 

183 

0.842 

6.ae 

•a',  39 

S.49 

1.12 

270 

0.797 

7.01 

^.06 

a. 20 

1 .41 

298 

0.729 

7,28 

^..r 

a. 91 

1 .48 

381 

D.Tao 

7.64 

•«.  33 

6.00 

1 .49 

38S 

0.763 

7.a*> 

H..N 

a. 82 

1 .a7 

380 

0.730 

7,62 

a. 83 

1 .64 

4^2 

0.717 

7.70 

6.  10 

1.70 

43a 

0.722 

7.02 

4.37 

6.2S 

1.98 

S9! 

0.712 

8.33 

S.30 

7.CB 

2.23 

681 

O.bUS 

0.66 

4.36 

7.26 

2.2S 

713 

0.690 

8,76 

4.3^ 

7.4a 

2.  31 

747 

0.691 

8.86 

4.« 

7.39 

2.4S 

771 

O.GEt9 

9.00 

4.36 

7.99 

2,94 

1 02.3 

0.632 

9,76 

4. 34 

8.37 

3. 16 

1149 

0.623 

10.10 

4 it's 

8. 90 

3.31 

I26i 

0.62U 

10.37 

4. it 

9.40 

5.32 

1202 

0.B04 

10,20 

OS  • J.H3^  « I.S€?0*Ur 
SIGMA  US  • KM/StC. 


COMMENTS  1 

I I SOURCE;  MCOUEEN  R.G.  ,‘NO  MAR*^  S.P. 

PRIVATE  CCjMMUniCAIION 

LOS  ALAMOS  SCIENTiriC  lAOOPAlORY.  LOS  W.AMOS.  HCH  MEXICO.  '«A 
SI  CXPCRIMEHTAL  TCCfWiaJE  8 

DATA  PEOUCTION  METHOD  B STANDARD  MATLPIAL  iTOP-t  ALUMINUM 
3)  VOI  WAS  OOTAINEO  EROM  TTC  LAiTICL  P.V'AMETERS  1.  ISTCO  OY  MYCKOfr 
crystal  STRUCTURt:S.  VOL.  1 iJO#J  HIIEY  AND  ‘'iONS,  TtW-YOHK  I9bi> 

>«i  rURTHER  WORK  IN  PROCHiSS 


a 


TABLE  1 


PYROLUSITE  (MANGANESE  DIOXIDE) 
1 


PAGC  400 

TUNGS1CN  CAHBlOe 
H-C 


VO  • 0 066^3-0. 066'n  CC/0  CL  • 6.89  KH/SCC  CO  • 4.9a  KM/SCC 
VOI  • 0.06381  CCVO  CS  > 4.18  KH/SCC 

IN  INC  TABLE  8CL0U,  VELOCITIES  ART  GIVEN  IN  KM/SEC.  PfCSSURC  IN  KILOSAAS 
AND  (JCNSITY  in  0/CC. 

TABLE 


SAM*Lr standard 


RHOO 

US 

UP 

P 

V/VO 

material 

us(sn 

16.060 

6.67 

0.?? 

184. 

0.9606 

CU 

4.44 

16.010 

6.71 

0.36 

300. 

0.9387 

CU 

4.71 

16.010 

6.67 

0.37 

316. 

0.9347 

CU 

4.74 

16.000 

6.73 

0.44 

378. 

0.9?  3? 

CU 

4,87 

16.060 

5.7? 

0,44 

379, 

0.9?3I 

CU 

4.88 

ts.oao 

6.96 

0.68 

609. 

0.8869 

CU 

6.33 

14.990 

6.01 

0.71 

640. 

0.8819 

CU 

6.39 

14.990 

6.97 

0.76 

67i 

0.Q744 

CU 

6.46 

14.990 

6.86 

1 .44 

1481  . 

0.7901 

CU 

6.70 

16.030 

6.93 

1 .46 

ni4a 

0.7864 

CU 

6.77 

i6.oao 

6.91 

1 .49 

1646. 

0.7844 

CU 

6.78 

16.000 

7.11 

1 .71 

I8P4. 

0.7696 

CU 

7. 16 

16.010 

7.17 

l.?6 

1683. 

0.‘/669 

CU 

7.?? 

16.010 

7.33 

1 .8? 

200?. 

0.7617 

CU 

7.36 

US  • 4.O?0  • 1,319-UP  KN.'SEC  UP  OPEAttR  HiAN  0.66  KM/SCC 
SIO  US  • .Q66  KM/SEC 


COHMENTSi 

II  SOUPCt:  MtOUCEN.  H.O. . MARSH.  S.P. . TAYLOR.  J.W. , TRITZ.  J.M.. 

ANO  CARTLM.  U.J. 

(■  »K  EQUATION  (4-  state  0»'  SaiOS  EROM  SHOCK  WAVE  STUDIES. 

; HIOM  velocity  impact  f4€NOMCNA,  KINSIOH  (CO.  > (ACADEMIC 

PPITSS.  NEW  YORK.  I97UI  CMAPttR  VII 
?1  D"!i,«)M£.NTAL  tCCMNIQUCi  8 
,'MTa  VfEDLCTION  TCC»«K3UEi  B 

' II  MYC»'''(rr.  CRYSTAL  STRUCTURE'  (JOHN  HktY  ANO  SONS.  N.V..  19B3i 

i vnc  , I 

t 41  ’/(OP f^El  ‘ 1.6.  T«L  • 40.  KBAR 

B»  l■*v..;M!(■ir  elasiic  limit  so.  kbar 


i 


4T 


Une/14/TT 


l*AGt  MOl 

57-1---1 

mjriLf.  CRvsuL  and  natural  ititaniuh  oxioei 
Ti-oa 


VO  - o.gs9  TO  e.is  cc/o 

VOI-  0.2393  CC/O 

THE  TA0LC  lists  SHOCK  AND  PARTICLC  VCLOCITV  IN  KH/SCC..  PRESSURE  IN 
KBARS  ANO  density  IN  0/CC.  ST  OESIONATCS  THE  STANDARD  SAHPLE  HOLDER 
MATERIAL. 


TABLE 


RHOO 

US 

UP 

P 

v/vo 

U515T1 

U.2S 

8.33 

2.92 

1033 

0.690 

9.79 

V.2I 

a. 91 

2.99 

1068 

0.690 

9.86 

•♦.29 

B.7U 

3.M 

1197 

O.bUU 

10.09 

•♦.29 

8.77 

3.  13 

1169 

0.6WU 

10.10 

•♦.29 

9.76 

J.ti 

1169 

0.6W3 

10.11 

•♦.29 

9.U6 

3.22 

I2W2 

0.6WH 

10.28 

•♦.20 

R.90 

3.29 

1213 

0.639 

10.29 

•♦.29 

8.9M 

3.29 

1239 

D.6iC 

10.29 

US  • 2.3i?6  * l.06S‘UP  KM^SEC. 
SIOHA  US  > 0.070  KH/SEC. 


CONTENTS  ! 

')  SOURCE!  NCOUECN  R.O.  ANO  HARSH  G.P. 

PRIvAIE  COMMUNiCATIOfJ 

LOS  ALAMOS  SCILNTiriC  LABOHATORV,  LOS  ALAMOS.  NfH  MEXICO,  USA 
21  experimental  lECHNlOUC  B 

DATA  RCOUCTION  MCTTIOO  9 STANUAHD  MATLRIAL  202')  ALUMINUM 
3j  VOI  WAS  OQTAINEO  EROM  I LATlICt  PAPAMi:TH»S  LISTED  BY  WYCKOTF 
CRYS'AL  structures  VOL.  I (JOHN  HILLY  ANO  SONS.  NEH-YORt-’,  I06J) 

U)  further  work  is  in  WOOflESS. 


PAOC  Hoa 

B7.m-i.--i 

ILMNITE  (IRON  METAllTANATEJ 

rc-Ti-os 


VO  - o.aeo  TO  o.aeo  cc/o 

VO  I-  0.2075  cc/o 

TKC  TA8LC  LISTS  SHOCK  AND  PARTICLC  VELOCITY  IN  KM/SCC..  PRCSSUPC  IN 
KBAPS  AND  DENSITY  IN  0/CC . ST  L^ZSIGNATES  THE  STANOARO  SAMPLE  HOLKR 
MATCKIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

usisn 

3.BV 

7.m 

2.36 

673 

0.681 

8.76 

S.7B 

7.VH 

2.V7 

692 

0.669 

8.86 

3.77 

7.V3 

2.H7 

691 

0.668 

8.86 

3.77 

7.93 

2.72 

8IR 

0.657 

9.26 

3.BV 

a.<«3 

3. Oh 

983 

0.6V0 

9.76 

3,63 

8.86 

3.26 

1106 

0.632 

10,10 

US  • 3.317  * 1.69) ‘UP  KM/SCC. 
SICMA  US  > 0.069 


COMMCNfS  : 

1 1 SOURCE:  HCOUCEN  R.O.  AND  MARSH  S.P. 

PRIVAIC  COMMUNICATION 

LOS  AI.AMOS  SCIENTirtC  LABORATORY.  LOS  ALAMOS.  NEW  MEXICO.  USA 
2)  experimental  TECHNiOUt  B 

data  REDUCTION  MCTMOO  B 5TAN0AR0  MATERIAL  202S  ALUMINUM 
3l  VO!  WAS  OBTAtTCO  PROM  THE  LATTICE  PARAMETERS  LISTED  BY  WYCKOfF. 

CRYSTAL  STRUCTlMES.  VOL.  2 ‘JOHN  WILEY  AND  SONS.  NtW-YORK  19631 
m FURTHER  WORK  IS  IN  PROGRESS. 


/ 

I 

t| 

i 

} 

'i 

I 


I 


U06/H/77 


PACE 

KRYLLtUH  OX  I DC  POROOS 


BC-0 


VO  • 0.3H2  - o.>4ge  cc/0 

VOI  • 0.33>«e  CC/0 

THC  tables  BCLOM  LIST  OCNSITV  IN  0/CC,  VELOCITIES  IN  KH/SEC  AND  PRESSURE 
IN  KBARS 


TABLE  I 


SAMPLE 

AL  BASE  PLATE 

RHOO 

US 

UTS 

UP 

1 

P 

V/VO 

1 

PRESSURE 

S.QOB 

e.65 

1.57 

0.78 

197 

0.912 

166 

^.8^7 

e.B 

0.62 

151 

0.926 

133 

B.8B 

9.07 

2.02 

1 .0>* 

271 

0.99H 

238 

?.90S 

9.29 

2.S7 

1 .25 

338 

0.966 

30>* 

d.es3 

B.7I 

1 .55 

0.77 

192 

0.91 

166 

?.909 

9.S2 

2.95 

1.56 

>*37 

0.939 

378 

?.9I9 

10.15 

3.69 

1 .91 

566 

0.BI2 

>«9S 

2.9t>* 

10.22 

>*.09 

2.06 

613 

0.796 

537 

a. 9% 

11.26 

6.75 

e.TH 

903 

0.757 

796 

d.910 

10.95 

5. 10 

2.H2 

765 

0.777 

670 

US  « 7.72 

♦ 1.27  UP 

KH/SEC 

SIOMA  US  • 

7.071  KM'SCC 

TAaC 

II 

SAMPLE 

AL  OAHt  PLATE 

RHOO 

US 

UTS 

UP 

P 

V/VO 

PRESSURE 

2.60 

7.01 

1 .97 

1 .25 

226 

0.022 

236 

2.663 

10.85 

6.17 

3.H6 

1030 

0.691 

970 

2.776 

11.26 

6.63 

3.71 

! 161 

0.671 

1100 

2.066 

5. OH 

2.57 

1 .96 

200 

0.607 

317 

2. 168 

5.70 

3.02 

2.05 

25H 

0.6H0 

359 

2.01 

5.03 

3.02 

2.01 

236 

0.656 

335 

US  • 


COHHENTSi 

! II  SOURCE:  CQNPILER 

I L.R.L.  rOJATIONOr  STATE  TILC 

LAWRENCE  RADIATION  LABORAIORY,  LlVCRNORE.  CAUfORNIA. 
I ei  EXPERIMENTAL  TECHNIQUE  B.  STAlOARO  HATLRIAl  dOiN  AL  ALLOY. 

i 

t 


>403 


U00^m^77 


PAOC  MOM 


DATA  RCDUCriOJ  TeCTMIOUC  B. 

31  THC  VALUE  OT  VOI  MAS  OBTAINED  fHOM  A.  TAYLOR  AND  BRENDA  J 
CRT'S T ALLOGRAPH  1C  DATA  ON  METAL  AND  ALLOY  STRUCTURES 
(DOVER  PUBLICATIONS.  INC..  NEW  YORK.  N.  Y.,  I9B3I . 


. KAOLE. 


1 


UBS/IM/TF 


PAOt  MOS 

93-1---I 

PCRICLA5E  IMAONESIUM  OXIDL  C’YSTALLINEI 


MO-0 


VO  " 0.5793  CC/0  CO  • 6.M  KH/StC 

V01»  0.579e  CC/0 

THE  TABLE  LISTS  SHOCK  AND  PARTICLE  VELOCITY  IN  KH/SEC..  WCSSCRE  IN 
KBAHS  and  OENSIIY  IN  0/CC.  ST  0E5I0NAVEG  THE  STANDARD  SAMPLE  HOLDER 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

v/vo 

U5IST) 

3.68 

7.6Q 

0.73 

505 

0.90H 

6.67 

3. SB 

7.63 

0.70 

5IH 

0.897 

6.63 

3.68 

B.I6 

1 .0^ 

30H 

0.071 

7.05 

3.68 

8.93 

1 .61 

H8H 

O.BSI 

7.79 

.3.68 

9. 06 

1 .60 

551 

0.853 

7.93 

1.68 

9.01 

1 .OH 

650 

0.817 

7.90 

3.S8 

9.53 

1 .86 

616 

0.797 

8.31 

i.68 

9.H6 

5.05 

663 

0.785 

0.6H 

3.68 

9.79 

5.55 

780 

0.775 

B.86 

3.  SB 

9.93 

5. HO 

866 

0.757 

9.  15 

3.68 

10.13 

5. HI 

8BH 

0.758 

9.  18 

3.S8 

10.  IS 

5.H9 

90H 

0.75H 

9.56 

i.68 

10.11 

5.65 

913 

0.751 

9.59 

3.68 

10.51 

5.69 

960 

0 . 7hH 

9.  HO 

3.68 

10.33 

5.6H 

geo 

0.7».3 

9.H9 

3.68 

10.69 

5.90 

1105 

0.756 

9.B6 

3.68 

10.67 

5.97 

1 1 37 

0.750 

9.96 

3.68 

10.95 

3. IB 

15HH 

0.700 

IO.i'6 

3.'i8 

10.96 

3.50 

1558 

0.708 

10.59 

US  - 

6.536  ♦ 

I .OH  3* 

UP  ■■  0, 

083‘UP**5 

xM'‘Si:c. 

5I0HA  US  ' 0.067  KM/StC. 


COMMENTS  1 

I I SOURCE:  MCQUEEN  R.O.  AND  MARSH  S.P. 

PRIVATE  COMMUTTICAT  ION 

LOS  ALAMOS  SCIENTIFIC  LABORATORY.  LOS  ALAMOS.  NEW  MEXICO,  USA 
21  EXPERIMENTAL  TECHNIQUE  B 

DATA  REDUCTION  METHOO  B STANDARD  MATF.WIAL  505N  ALUMINUM 
3l  VOl  HAS  OBTAINED  FRCM  IT€  LATTICE  PARAMETERS  LISTED  BY  HYCXOTF . 

crystal  STRUCTURES  VOL.  I I JOHN  WILEY  AND  SrNS.  NtW-YORK  I9G3I 
Vi  I FURTHER  WORK  IS  IN  PROGRESS. 


U06/|H'77 


PAC€ 

93-;---? 

PCRiCLA9£  CERAMIC  IMAONCSIUMOXtOCl 


MO-0 


VO  • 0.?9^0  0/CC 
VOI-  0.2799  0/CC 

THC  TABLC  lists  OCNSITV  IN  Q/CC.  VCCOCITICS  IN  KM/SCC  ANO  PRCSSUNC  IN 
K8ARS. 

TAOLC 


RHOO 

US 

UP 

P 

V/VO 

3.R29 

7.6i 

1.32 

3»*5 

0.627 

- 

9.il 

2.52 

B03 

0.T29 

- 

I3.H2 

5.62 

2561 

0.581 

US  • 5 

.89  • 1 

.3S  UP 

KM/SEC 

SIGMA  US  • O.OSI  KM/SEC 


COMMENTS) 


11  SOURCCi  AL*tS>AJLtM.  L.  V..  TRUNIN.  B.  T..  SIMAKOV.  G.  V. 

lifV.  AKAGCMII  NAUX  SSSB.  FIZIKA  /EML I NO.  tO.  IS6SB.I-6. 

21  CXPCRIMCNTAt  TECT-»liOUC  - UNKNOWN, 

DATA  RtOUCnON  TCCl«4tCM;  • UTXNOWN. 

31  VOI  HAS  OOTAINtO  EROM  A CUBIC  LATTICE  CONSTANT  AvS,2ll2  ANGSTROM! 

MYCKOIE.  CRySTAu  STHUCUrfICS  VOL.  I IJOWV  WlUtV  ANO  SONS.  N.  V.  1963» 
SI  ISOTHERMS  AT  0 OEO.  K ANO  AT  HClOO  DEG.  K.  WRE  OBTAINED  USING  A 
GBUNEISEN  GAMfU  Of  1 .0  ANO  HUOONIOT  DENblTILS  I ISTtO  IN  TTC  TABLE 
BELOW. 


P 

RHCMMUOI 

RKIlO  OCO.  lO 

RHotHOOo  a 

oc 

3,62 

3.62 

S.'»55 

20 

3.95 

3.968 

3.006 

RO 

‘♦.iNS 

W.257 

S.  1 1 

60 

'*.‘♦9? 

H.SI7 

N.,37 

80 

^.VBI 

•/.Tea 

N.6I5 

100 

R.93 

R.976 

<4.8N 

120 

5.105 

5.17 

5.05 

IRO 

5.27 

5.3N 

5.23 

160 

‘J.NI 

5.508 

5. NO 

leo 

5.535 

5.658 

5.555 

200 

5.656 

5.805 

5.71 

220 

5.785 

5.95 

5.653 

2R0 

5.661 

6.092 

5.99H 

260 

5.998 

6.23 

6.13 

UOe/ IN/77 


iT 


HQfi 


PAOl  ««07 

HACNCSIUH  OXIDC.  SINCLC-CRYSTAL  (HAONORITCl 
i-»'0 


VO  • 0.2796  CC/0 
VOI  • 0.2799  CC/0 

IN  THC  TABIC  aCLOM,  QCNSITY  IS  OIVCN  IN  G/CC.  '.tLOC I T ICS  IN  KH/$CC, 
AND  PRCSSURC  IN  KILU9AAS. 

TA8LC 


RHOOl 

(551 

UPl 

PI 

VI/VO 

US2 

UP2 

UPS 

P2 

V2AV0 

3.576 

9.191 

0.1215 

39.9 

0.987 

7.016 

0.620 

1 .316 

169 

0.9117 

<» 

9.  112 

0.1051 

31.5 

0.999 

6.961 

0.635 

1.217 

166 

0.9122 

> 

10.066 

0.2176 

99. 0 

0.976 

8.503 

1.35 

2.159 

123 

p.ei66 

- 

6.B9S 

0.&35 

1 .256 

166 

0.9101 

- 

7.095 

0.632 

1.195 

IC6 

0.9133 

- 

7. am 

1 .229 

2.679 

300 

0.979 

- 

9.61 

1 .92 

3.733 

060 

O.eoi 

US2  • 6.15  • |.05*UP2  *<»*  3.3  KN/StC 


CONTCNIS: 

II  SOWCE:  A»«CMi.  T.  J. 

JOURNAL  or  applied  I’HYSICS.  VOL.  57.  P.  ,?*JW  (19661. 

21  CXPCniHtNTAl  TECi^NIOUC  Cl 

DATA  HCOUCtlON  MtTMOC  A.  M-CRt  2UP  • UTti 

INTERACTION  or  Tit  CLASTIC  WAVE  WITH  TIC  SKTOND  9I0CK’  WAS  COrTRCCTEO. 
roR 

31  TIC  TABLE  Ot.LOW  GIVES  THE  CAlCTAATED  HUOONlOt  UmICRATURE  (Tt  IN 
DEO.  KELVIN  AND  HUOONIOT  PfCSSIATi;  'Pi  IN  KlLOeAWS, 

T • 307.  323.  iV5.  375.  MI9.  S85.  5BH.  753,  959.  1513 

P • 12.9.  96.1,  163.  2H7,  551.  191.  671.  913.  I21B.  1710 

II  VOI  WAS  obtained  I'ROM  a cubic  lattice  constant  a « 1.2112  ANOSTHONi 
wvCKorr,  crystal  structlw.s  va. , i uiow  wilcy  and  sons,  n,  y.  ibgh. 
51  TIC  MAONORITE  SINO*.f. -crystals  ICRE  OBTAINED  I MOM  NORTON  CO..  NIAGARA 
PALLS.  N.  Y..  US. A. 

61  the  accuracy  or  T‘C  smock  and  particle  velocity  mearsurcments  arc 
within  I PERCENT. 


UOH> 11^77 


8*0 


tNSTATITC  CERAMIC  (HAONESIUH  HLIASIUCATE) 
HG-SI-OS 


VO  • 0.369  CC/0 
VOI-  0.3119  CC/0 

THE  table  lists  SHOCK  AND  PARTICLE  VELOCITY  IN  KH/SEC,.  PRESSURE  IN 
KBARS  AND  DENSITY  IN  G/CC.  ST  OESIONATCS  THE  SAMPLE  HOLDER  AND  STANDARD 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

USiSTt 

B.Tl 

S.S7 

2.06 

300 

0.616 

7.72 

2.71 

6.07 

2. S3 

*<I6 

0.SB3 

0.32 

2.71 

6.7N 

3.07 

SS9 

O.SNS 

B.OO 

2 72 

7.03 

3.33 

637 

0.S26 

9.33 

US  • a. TIB  » l.30*«*UP  KM/SEC. 
SIOMA  US  - O.OSI  KM/SCC. 


COMMENTS  ! 

II  SOURCE  I HCQUCEN  R.O.  AND  HARS»I  S.P. 

PRIVATE  COMHLMICATION 

LOS  ALAMOS  SCItNTIflC  LABORATORY.  LOS  ALAMOS.  NEW  MEXICO.  USA 
ai  EXPERIMENTAL  TECHNIOUE  B 

DATA  REOUCTION  METHOD  B STANDARD  MATERIAL  ALUMINUM 

3)  VOI  HAS  OOTAITCO  fROM  TIC  LATTItC  PAHAMETEHS  LISTED  IN  CRYSTAL  DATA 
DETERMINATIVE  TABLES  CAMERICAN  CRT'S  TALL  OCR  APH  1C  ASSN.  MITNOORAPH  S, 
19631  3UD  CD. 

m ruRTiCR  HORK  IN  PROGRESS 


UOB/IH/77 


PAGC  ^09 

93-aH-i— -a 

rORSTCRITC  CeRAHIC  (KACHCSIU'I  ORTlOSILICATC) 

MOa-SI-OH 


VO  • 0.327  CC/0 
VOI-  0.3103  CC/0 

THE  table  lists  SHOCK  WO  PARTICLE  VELOCITY  IN  KM/SEC..  PRESSURE  IN 
MBARS  AND  OENSITY  IN  0/CC.  ST  DESIGNATES  THE  SAHPLE  HOLDER  AND  STANDARD 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

U5IST1 

3.07 

7.63 

2.8H 

66H 

0.629 

Q.06 

3.03 

8.07 

3.10 

768 

0.616 

9. HO 

3.03 

8.07 

3.10 

768 

0.616 

9. HO 

3.07 

8.20 

3.IH 

788 

0.618 

9.H9 

3.  OH 

8.6H 

3.60 

919 

0.696 

9.96 

3.06 

9.  IH 

3.70 

1056 

0.69H 

10.28 

US  - e.aes  ♦ i.6th*up  km/sec. 

SIGMA  US  * 0.067  KH/SEC. 


COMMENTS  i 

II  SOURCE:  MCOUEEN  R.O.  AND  HARSH  S.P. 

PRIVATE  COMMIMICAIICN 

LOS  ALAMOS  SCIENTiriC  UARORAtORY.  LOS  ALAMOS.  NEW  MEXICO,  USA 

21  experimental  technique  b 

DATA  REDUCTION  METHOD  B STANDARD  MATERIAL  S03**  ALUMINUM 
31  VOI  HAS  OBTAINED  FROM  T^C  LATTICE  PARAMT.TFRS  LISTED  IN  CRYSTAL  DATA 
DETERMINATIVE  TABlCS  (AMERICAN  CRYSTALLOGRAPHIC  ASSN.  ►vONCWAPM  S, 
19631  2ND  ED.  THE  ORTHOROMBIC  CCl.l  HUH  A • S.9B0  B ■ 10.20  AND 
C - H.7S6  angstrom  MAS  USED. 

SI  FURTHER  WORK  IN  PROGRESS 


i 


I 

{ 


i 


rORSTCRHE  lOLIVlNEI  PO.YCRISTALUNE 


PACE  mo 


Hoa-s  1-0*4 


i 

r 


: : 

I 

1 

: i 


.1 

VO  • 0.3^I-3.8I  CC/0  ^ 

VOI*  0.3103  CC/0 

TK:  TA0.CS  list  RHOO  in  O/CC.  VCLOCITICS  in  KH/SCC  and  P in  K9AR.  HAT  IS 
THE  IHPACIOR  AND  STANDARD  MATERIAL.  THC  OU  AND  OUS  VALUES  ARC  UNCCRTAIN- 
TICS 


TA0LC  lA 


m • 

- • - • 

■ - - SAMPLE 

- • - • 

. - - 

IMPACTOR 

NO 

USI 

OUSI 

upl  usa 

ousa 

upa 

U 

DU 

1 

5.91 

0.03 

O.OSI  N.19 

0.05 

1. 01 

1 .aoi 

0.005 

a 

s.ea 

0.08 

M.ai 

0.0*4 

1 .03 

1 . 17 

O.ON 

3 

5.93 

Q.05 

N.9B 

o.oa 

1 .ai 

i.*4a 

US  - 


TABLE  IB 

- SAMPLE  IMPACTOR 


NO 

RHOO 

PI 

VI /VO 

pa 

va'vo 

0 

MAT 

1 

a. 63V 

V.8 

0.99*48 

113. 

0.761 

H.B 

PS 

a 

a. 627 

*4.7 

0.99V7 

116. 

0.757 

*4.83 

- 

i 

a. 633 

*4.7 

0.99H7 

159. 

0.75*49  *4.03 

- 

table:  II 


sample 


IMPACTOR 


RHOO 

US 

OUS 

UP 

P 

V/VO 

0 

MAT 

U 

DU 

3.093 

6.83 

0.  la 

0.B55 

181. 

0.875 

6.27 

rs 

1 .1 1 

O.OV 

3.09V 

6.V0 

0.06 

0.05V 

172. 

0.068 

6.26 

- 

1.107 

0.005 

3.087 

6.7V 

0.897 

187. 

O.0U7 

v.ao 

- 

1.161 

0.008 

3.117 

7.13 

o.iv 

0.995 

aai , 

0.060 

V.5V 

■ 

1.305 

0.01 

3.119 

7.28 

0.975 

aaa. 

0.866 

V.ao 

- 

1 .285 

0.007 

3.10V 

7.V7 

o.ov 

1.16 

289. 

0.8V5 

6.85 

- 

1 .53 

0.02 

3.ioa 

7,33 

0.09 

1.35 

307. 

0.818 

V.57 

» 

1.77 

0.02 

S.II5 

7.»4 

0.08 

1.83 

373. 

0.778 

V.5V 

- 

a. 132 

0.007 

Vi-'  7. as 

* O.OM'UP 

FOR 

UP  BCTNCCN  1. 

35  AND 

I.6S 

UOB/IH/77 


I 


COMMENTSi 


PACL  'i  1 1 


II  SOURCE!  AHRENS.  T.J..  LOWER.  J.H.  AND  LAOUS,  P.L. 

J.  OeORHYS.  RES.  VOC  76  P.6J0  U971) 

2)  EXPERIMENTAL  TECHNtOUE  Ct 
DATA  REDUCTION  TECHNIQUE  B 

31  DATA  REDUCTION  IS  BASED  ON  IMPEOENCE  MATCH  WITH  TUNGSTEN  ALLOY  (90. M 
PER  CENT  M.  N.66  PER  CENT  Nl.  M.B  PEN  CENT  CU)  BASE  PLATE.  SYMMETRIC 
IMPACT  UAS  USED  BY  FIRINO  THE  SAME  ALLOY  FLYER  PLATE  FROM  A 
PROPELLANT  OUN. 

m LOW  DENSITY  MATERIAL  UAS  PRESSED  AOOREOATE  OF  FORSTERITE  FROM 
ATOHEROIC  CORP.  SMALL  AMOUNTS  OF  AN  AL  BEARINO  PHASE,  PROBABLY 
MO-ALB-OM  HERE  INFERRED  FROM  HICROPROBC  ANALYSIS  OF  THIS  MATERIAL. 
THIS  IMPURITY  INCREASES  RHOO  BY  ABOUT  O.OB  0/CC. 

SI  HlOH  density  material  UAS  FUSCO  FROM  OXIOLS  BY  MUSCLE  SHOALS 

ELECTROCHEMICAL  CORP.  IT  CONTAINED  0.0*«  MT . PERCENT  FC-St . BUT  LESS 
THAN  O.S  PER  CENT  FC  IN  THE  FORSTCRITC  PHASE. 

ei  the  UCAK  PRECURSOR  OBSERVE  IN  THE  SHOTS  OF  TABLE  II  frUS  lONOREb  IN 
THE  DATA  REDUCTION  SINCE  ITS  STRESS  UAS  LESS  THAN  S.  K8AR  AND  UNCER- 
TAIN 

7)  FOR  THE  HlOH  DENSITY  MATERIAL  THE  SECOND  WAVE  UAS  ASSUMED  TO  BE 
INCIDENT  ON  MATERIAL  UITH  2ERC  INITIAL  VELOCITY  AND  PHESSURC. 


80 


U52 


TABLE  I A 


FORSTER ITE  (OLIVINE)  POLYCR I STALL INE 
93-2H-1---3 


PAoc  ma 


93-a**-a-i-  -I 

SERPtNTINE.  VEP-MVtN  iMAONtSlUM  SILICATE -HYO»«XJS> 
MO6-Sm-H0-O>8  - H06-Sm*0l0-I0-M»8 


vn  ■ 0.3S7  CC’O 
VOJ-  0.377  CC/0 

THE  TABLE  LISTS  SHOCK  AND  PARTICLE  VCLOCITV  IN  KH/SCC.,  PRESSURE  IN 
K8ARS  AND  DENSITY  IN  O.'CC.  ST  DCSIONATES  THE  SAMPLE  HOLDER  AND  STANDARD 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

USISTi 

2.78 

7.60 

2.72 

575 

0.6^2 

8.80 

2.79 

8. *<>4 

3.2S 

766 

0.615 

9.52 

2.80 

8.H3 

3.35 

792 

0.602 

9.8A 

2.76 

8.63 

3.««0 

809 

0.607 

9.70 

2.83 

9.01 

3.53 

901 

0.607 

9.9S 

2.0S 

9.12 

3.63 

9S0 

0.602 

10. OB 

US  * 3.017  ♦ t.666*UP  KM/SEC. 
SIOMA  US  - 0.11  KM/SEC. 


CCmiNtS  ! 

II  SOURCE:  MCQUEEN  H.O.  AND  MARSH  S.P. 

PRIVATE  COMMUNICATION 

LOS  ALAMOS  SCIENTIflC  LABORATORY.  LOS  ALAMOS,  NEM  MEXICO.  USA 

ai  experimcntal  tecmniquf  b 

DATA  HtOUCTlON  Ml  THOO  B STANDARD  MATERIAL  ALUMINUM 

31  VOl  WAS  08TAINCD  ERQM  DANAS  HANUAl  CX'  MINfRAI  OGY  tJOIM  UIIEY  AND  SONS 
INC..  NEH-YORK.  ISSO) 

SI  EURTMER  WORK  IN  PROOHESS 


IIC6/m'77 


Li**:. 


TABLE 

lAGNESIUM  SlLICi 


UP 


-1 

SPINEL  IHACNEStUH  M.UHtNATE  CERAMIC) 


M0-AL2-0S 


VO  • b.89N  TO  Q.(>9^  CC/0 
VOI-  O.S792  CC/0 

THE  table  lists  shock  ANO  PARTICLE  VELOCITY  IN  KH/SCC..  PRESSURE  IN 
KBARS  ANO  OCNSITV  IN  0/CC.  ST  DESIOKATES  THE  STANDARD  SAMPLE  HOLDER 
MATERIAL. 

TABLE 


RHOO 

us 

UP 

P 

V/VO 

USiSTI 

3. SI 

8.W8 

B.3S 

678 

0.7BB 

8.76 

3. SB 

8.9W 

B.53 

7H0 

0.76B 

9.00 

3. S3 

9.09 

B.79 

871 

0.763 

9. HO 

3. S3 

3.09 

B.80 

871 

0.763 

9.40 

3. S3 

9. 16 

B.es 

896 

0.763 

9.H9 

3. M3 

9.  13 

B.06 

89H 

0.7BB 

9.H9 

3,m 

9. Hi 

3.06 

979 

0.631 

9.76 

3. SB 

9.6B 

3.19 

I0H6 

0.63B 

9.96 

3. SI 

0.01 

3.BS 

1098 

0.631 

10.08 

3.  SO 

9.V6 

3. BO 

1093 

0.6B8 

10.  10 

3.m 

9.9S 

3. HI 

1 ise 

O.bBO 

10. BO 

US  - ^.0je  • l.5ll*UP  KM/SCC. 
SIOHA  US  • 0.078  KM/'iEC. 


COMMENTS  ! 

I)  SOURCEi  MCOLCEN  R.O,  ANO  MARSH  S.P. 

PHIVATC  COMMUNICATION 

lOS  ALAMOS  SCICNtll 1C  lAWTHATORV.  LOS  ALAMOS.  NEW  MEXICO.  USA 

S)  experimental  TECfNIOUC  a 

DATA  RtCXXriOM  Hf;T’r<00  0 STANOAHO  MATERIAL  L’0?«  ALLfllNUM 
31  VOI  MAS  OBTAINED  f ROM  THE  l.AtTlCL  PAHA^CI^.HS  LISTED  BY  HVCKOf  P „ 
crystal  STRUCTURES.  Vf\.  3 'JOHN  MlLEY  AND  SONS.  Nf.W-VORK  I96SI 
SI  ruRTMER  MCNK  IS  IN  I’ROGRCSS, 


PAOC  mM 

CALCIUMCAWJONATt;  SUMKARY  (CALCITC  SlttlARY) 

CA(C-03> 


VO  • 0.370  * 0.»7t  CC/0 
VOI-  0.3609  CC/0 

THC  TABk^e  lists  HUOONtOT  POINTS  CALCULAUO  FROM  THE  FITS  OIVCN  BELON. 
UNITS  AHC  G/CC.  KH/SCC,  K9AR  AND  KBAR.CC/0  FOR  THE  ENERGY  OlFFERENCe. 

TABLE 


FIT 

RHOC 

US 

UP 

P 

V/VO 

E-CO 

1 

£.70 

H.£3V 

.H 

<«5.7 

0.009 

.to 

1 

- 

H.77£ 

.7 

00 

0.853 

£,V9 

1 

• 

5.310 

1.0 

1V3 

0.8IS 

9.0 

S 

5.397 

l.l 

160 

0.796 

6.05 

g 

- 

5.816 

!.<♦ 

££0 

0.759 

9.8 

£ 

6. £36 

1.7 

£86 

0.7£7 

IN.V 

S 

- 

6.656 

£.0 

359 

0.700 

£0.0 

1 

£,58 

3.B3H 

.V 

39 

0.896 

.80 

1 

M.580 

.8 

95 

0.8cf6 

3.£0 

1 

- 

5.3H7 

l.£ 

165 

0.775 

7.£0 

£ 

> 

5.GL6 

1.5 

£19. 

0.735 

II  .£ 

£ 

- 

8.086 

1.8 

£8£. 

0.70N 

16. £ 

£ 

- 

fl.505 

£.1 

35£. 

0.677 

££.0 

1 

1.75 

I.3£l 

5 

II  .S 

0.0£l 

l.£5 

1 

- 

£.603 

1.0 

’i9. 

0.616 

5.0 

1 

- 

3.805 

1.5 

I0£. 

0.6IN 

II  .£ 

1 

- 

5.167 

£.0 

181  . 

0.613 

^9.0 

1 

6.VN8 

£.5 

.?ea, 

0.6I£ 

31  .£ 

£ 

- 

‘♦.sn 

£.c 

178 

0.5£5 

£H.£ 

£ 

- 

5. 196 

£.6 

£S6 

0.500 

33.6 

£ 

- 

5.756 

3.0 

30£ 

0.V79 

*♦5.0 

£ 

- 

6.>t5*j 

3.5 

.*95 

C.N58 

61. £ 

£ 

- 

7.195 

N.O 

501 

o.vm 

BO. 

US  • 3.SS3 

» 1 . 

786‘UP  • 

3.6ei£.7 

l-HHOO) 

• 0.8II£. 

71-RHOOrUP  (FOR  FIT  |l 

SIO.US  -0.16  KM/Sr.C.  FOR  THE  I IMITS  INOICATEO  BY  THE  TABLE. 
US  • 3.880  ♦ l.399*UP  RMOOl  IFOR  FIT  ?• 

SIO.US  • 0.09  KH/SEC.  FOR  tHE  LIMITS  INOICATEO  8Y  THE  TABLE. 


i COMMENTS 

\ 

i II  SOURCE  I COMPILER 

DATA  FROM  PAOCS  1 • • 1 ,0  AND  7 Hr.RE  USED  FOR  TMtS  9UH< 

''  MARY. 

i 


(JOB/ IN/ 77 


PAC5C  H 

S)  PAGC  l«J!CATES  A LAROE  NUMBER  Of  TRANSIT  ION*!  AT  LON  PRES- 

SURES. TABLE  111  or  THAT  ENTRY  OlVES  THE  BEST  CALCITC  RESULTS  BELOM 
THE  ABOVE  TABULATED  RANOE. 

SI  TTC  REMAINDER  OF  THE  DATA  SUTFERS  FROM  GREATER  UNCERTAINTIES  AND  (OR) 

A LOWER  PURITY. 

m VOI  HAS  BEEN  CALCULATED  FROM  THE  HEXAGONAL  LATTICE  CONSTANTS 

A • W.BQOOB  AND  C • I7.05BSI  AT  IB  DEO.  K.  HYCKOFF.  CRT'STAL  STRUC- 
TURES. VOL  S IINTCRSCICNCC  PUBL..  N.Y.  IBBm  BND.  CO. 


U0B/|*»/77 


marble; 


PAoe  me 


CA(C-03» 


VO  >0.370  CC/0 
VOI  > 0.360  CC/0 

IN  THE  TABLE  OCLOU,  VCLOCITIES  ARE  OIVCN  IN  HH/MICROSEC.  AND  PRESSURE  IN 
KIL06ARS. 

TABLE 


US 

UP 

P 

V/VO 

H.ae 

0.H3 

50 

0.989 

H.SI 

0.56 

68 

0.876 

T.70 

0.6T 

as 

0.S6I 

T.BS 

0.77 

IDS. 5 

0.8N75 

S.  Id 

0.90 

IS5 

0.BS6 

S.S6 

0.9S 

131 

0.8S5 

5.T7 

1 . IS5 

166 

0.79T 

S.6I 

1.17 

I7^ 

0 . “875 

S.66 

1 .S6 

19.1 

0.781 

S.76 

1.33 

S08 

0.76T 

6.  ON 

1.56 

S5S 

0.7m 

6.S7 

1 

SSil 

0,725 

6.T7 

1 .05 

3E*5 

0.715 

7.3S 

S.56 

508 

0.65M 

US  • 


4T 


COHMENISi 

II  SOURCE:  OREMIN.  A.N.  AND  ADAOUsOV.  O.A. 

SOVIET  PHYS.-OCXLAOY.  V(X,.  , P.  370  (I9S9I 

SOVIET  PHYS.-00»aAOY  VOt. . IW.  P.  ?6I  II9S9I  IRUSS.I 
SI  EXPERIMENIAL  tCCMNIOUE  B 
OATA  REDUCTION  TECHNICUE  B 

II  IN  THE  ABOVE  TABLE  UNCERTAINTY  IN  VELOCITY  IS  0.01  MM.MICROSCC. 


U06/ IT/77 


HAR8LC  YU-i: 

CALCITC (GRANULAR:  CA(C-03)  100  PCRCCNT 

PARTICLE  SIZE  .S  TO  .»♦  HM. 

A reu  GRAINS  AS  LARGE  AS  I .5  NH 


TO  • ^7  (»OR-l  3 OCGRCCS  CCNTIORAK 
VO  - .3781  CC/0 
VOt  • .3609  CC/0 

IN  THE  TABLE  GELQM.  VCLOCITIES  ARE  GIVEN  IN  ^t1/H|CR0SEC.  AND  PRESSURE  IN 
KiLOeARS. 


TABLE 


USI 

UPl 

PI 

VI /VO 

US8 

UP8 

P8 

V8/V0 

S.6S 

.396 

H9 

.911 

•^.81 

.697 

93 

.am 

3.637 

.7B8 

91 

.BP< 

S.73 

.103 

16 

.967 

S.9S 

.796 

lOH 

.933 

H.179 

1 .08*4 

I3H 

.787 

6.68 

1 . 17 

176 

.786 

6.93 

1.18 

177 

.803 

6.91 

1.69 

863 

.789 

USI  - 


COMHENTSs 

II  SOURCE!  ORCGSON.  V.O. . PtIERSON.  C.F.  AND  JAHICSON,  J.C. 

REPORT  NO.  ATCHL  61-668 

STA/rORO  RESEARCH  INSTITUir..  HCNl.O  PARK,  CALIFORNIA. 

81  EXPERIMENTAL  TCO^4l0UE  C 
DATA  REtXXTION  TLa«4lOUE  B 

31  ALL  EXCEPT  THE  LAST  TABLE  ENTRV  ARE  COMPARATIVELY  UNCERTAIN. 

SOME  OF  THE  ELASTIC  HAVES  IN0ICA1E0  A SLOW  RELAXATION  EFFECT  TO  THE 
PLASTIC  STATE. 


U06MM/77 


80 


US2 


PAOC  me 

L1HC5TOC  SOLCNHOrCN 

TALCITE  CACC-031  96  PERCENT 

CLAY  a TO  3 PERCENT 

QUARTZ  SI -02  I TO  2 PERCENT 

POROSITY  0.2  TO  0.3  PERCEMT 

GRAIN  SIZE  .005  TO  .015  MN 


TO  ■ 27  UOR-I  3 OeOREfS  CENTIORAOE 
VO  • 0.387  CC/0 

IN  THE  TABLE  8ELC»<.  VELOCITIES  ARC  OIVEN  IN  HM/HICROSCC.  AND  PRESSURE  IN 
KILOBARS. 


TABLE 


USI 

UPl 

PI 

VI /VO 

use  0P2 

P2 

V2/V0 

5.330 

.073 

10 

.987 

5.808 

.108 

13 

.977 

3.585 

.163 

18 

.961 

3.09N  O.W>4l 

N2 

.876 

3.RI9 

.223 

2N 

.9MS 

3.3N2 

.307 

38 

.BHH 

R.S72 

.820 

97 

.822 

(1.238)  (3.666) 

( I3VI 

( .700) 

US  - 


COHHCNTS: 

II  SOURCE!  GREOSON,  V.O..  PETERSON.  C.r.  ANO  JAMIESON.  J.C. 

REPORT  NO.  ATCRL  63't362 

STANTORO  RESEARCH  INSTITUTE.  MENLO  PARK.  CALlTORNIA. 

2)  EXPERIMENTAL  TECHNIQUE  C 
data  REDUCTION  TECHNIQUE  0 

THE  ELASTIC  WAVE  tSUBSCRIPT  l>  IS  UNSTABIE  AND  SHOWS  A STRONG  STRAIN 
RATE  DEPENDENCE. 

31  THE  values  IN  PARENTHESES  ARE  UNCERTAIN  RtSULIS. 


U06/  m/77 


U51 


TABLE  I, 


LIMESTONE  SOLENHOFEN 
94-23-1—3 


US2 


LIMESTONE  SOLENHOFEN 


TABLE  I 


9^-53- 1---M 
MARSCr  VtRMONl 


PAOC  S19 


CAI.CITE 

QUART? 

OAAiN  Size 


CAlC-03>  9S  PERCENT . 

Sl-oe  S PERCENT. 

.OS  TO  i l*« 


H 


TO  • l«UiM  3 OEOReCS  CCNTICRAOC 

VO  • 0.37a  cc/a 

VOI  • 0.369  CC/0 


IN  THE  tAOLE  BELOM.  VEtOCITIES  ARC  OlVEN  IN  MN/MICROSCC.  AND  PRESSURE  IN 
KILOBARS. 


TABLE 


ust 

UPl 

PI 

o 

> 

> 

usa 

upa 

pa 

va^vo 

s.as? 

.086 

la 

.989 

S.300 

.165 

ai 

.965 

3.791 

,370 

WT 

.909 

S.7I8 

ia3 

15 

.973 

3.98 

. 190 

ai 

-957 

3.73 

.3sa 

39 

9IN 

3.aes 

W7 

.88M 

US  • 


corniNTSi 

It  SOURCE  . C.PEOSON.  V.O..  PCICNSON.  AND  JAH1E%0N.  J.t. 

HCfOHI  NO.  JklCK.  61  66a 

StANTORO  Wt SEARCH  IN-STHUfC.  MINLO  HAWK.  C.Al  IfOWNlA. 

<?l  txT'ERlMLWtAL  HC»»4I0UE  C 
OaT.'  RIWXTION  MCMNIOUC  U 

3i  The  OUAHt;  iMf-uWlIY  tCCUBREO  IN  ONE  MM,  UANOS  T»VOUv>OUT  TTC  SAMPLE. 
>*1  Tk:  HHISSUPT  fNlHV  OT  KWAHS  IS  IN  A T WANS  I MON  RfC.ION  Ol’.twiCN  TWO 
states  ATC  fCWfJi'rf*OTJOS  TO  M UNSTEADY  SHOCKWAVE. 

[I 


f 

I 

i 


I 


I 


U06/ |W<77 


USl 


MARBLE  VE 


o — (\jmjr-inu)r*(n 


L.  . - 


0.9 


CALCITC  tlCCLANO  SPAR  SINCtC  CRYSTAL) 


PAOe 


Mao 


CA-C-03  100  PCRCENT 


VO  ■ 0.3689  CC/0  CKX-CUTl-  7.aO  KH/SCC 
V0I«  0.3689  CC/0 

CUY-CUn-  7.39  KM/SCC 

tabu:  I LISTS  THE  SHOCK  AMO  PARTICLE  VCUOCITIES  Of  VARIOUS  SHOCK- 
PROMTS  OeSCRVEO  IN  EACH  CXPCRITCIIT . ThC  CRYSTAL  CUT  AND  SHOCK  FRONTS 
ARC  PLRPCNOiCaAR  TO  TT€  AXIS  SHOMN  IN  COLLUHN  2.  CLC  INDICATES  THE 
natural  CLEAVAOC  PLAM:.  all  velocities  are  LABORATORY  COORDINATES. 
UNITS  ARC  KH/SEC.  SAMPLE  THiCKNCS  D IS  IN  HN 

table  I 


- ' 

. . 

- SAM>LC 

- - - - 

- - - 

' - • - 

HOLDER 

NO 

CUT 

0 USI 

UPl  US2  UP2  US3 

UPS 

US4 

UP4 

UFS 

t 

CLE 

10.066  7.13 

0.081  5.04  0.134  3.86 

0.195 

1.1741 

a 

CUE 

7. 134 

0.1144  3.952  0.2694 

1.1920 

3 

CLE 

9.245  7.068 

0.Q97I  9.02  0.3331  4.639 

0.6246 

a. 1794 

X 

e.atN  6.8sa 

O.IQSO  4.227  0.2173  3.605 

0.3073 

1 .2824 

9 

X 

6.274  6.886 

0.I0B9  4.441  0.2280  3.572 

0.3433 

1.377 

6 

X 

6.096  7.041 

0.10654.38  0.209  3.76 

0.328 

3. 16 

0.361 

1.3823 

7 

X 

6.121  6.7BQ 

0. 1248  4.698  0.6817 

2.409 

B 

X 

s.ais  7.40 

0.132  5.24  0.346  4.42 

0.664 

9 

X 

6.036  6.9SS 

0. 1202  4.740  0.6813  4.001 

0.7702 

1 .470 

to 

X 

6.322  6.493 

1.3948 

3.3187 

A 

X 

7.363 

0.13  6.283  1.94 

• 

a 

X 

7.277 

6.163  1.46 

c 

X 

- 

6.675  1 .06 

II 

Y 

S.944  6.636 

U. 1179  4.33  0.185  3.33 

0.284 

2.86 

0.3.11 

1 .438 

la 

Y 

S.994  6.9SS 

0. 1152  4.290  0.2219  3.685 

0.3180 

1.2408 

13 

V 

6.198  7.082 

C. I4ia  4.582  0,6874 

2.599 

14 

Y 

S.967  7.0H4 

0.II02  4.788  0.6137  4.316 

0.7486 

1 .5377 

IS 

Y 

6.01S  7. 122 

0.1448  4.705  0.5536  4.390 

0.7481 

1 .4618 

16 

Y 

6. ITS  6.206 

I.4733 

3.261 

0 

Y 

7.45 

0.T2  6.06  1.439 

E 

Y 

6.630  1 .77 

17 

Z 

0.001  5.451 

0.1293  4.146  0.2357  3.662 

0.3480 

3. 184 

0.4051 

1.4079 

18 

z 

8.001  5.N07 

0.I2SI  4.222  O.aaiO  3.591 

0.3499 

1.4422 

19 

z 

7.838  5.792 

0.1188  9.13  0.986 

2.3019 

20 

z 

! I .024  5.384 

0.206  4.692  0.7312 

1 .482 

21 

z 

17.366  5.798 

C.t026  4.807  0.8368 

1.4992 

22 

z 

6.091  9.963 

0.II9S  4.822  0.7892  4.091 

0.8691 

1 .4087 

23 

z 

7.838 

9.IJ  0.900 

2.3980 

2H 

z 

It .024 

4.98  0.853  4.72 

1.04 

1.3098 

as 

z 

5.931  5.981 

1.9119 

r 

z 

6.09 

1.47 

0 

z 

6.702 

1.87 
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PAOC  S?l 


NO  CUT  0 USl  UP|  US?  UP?  US3  UPS  US>*  UPS  UFS 


USl  ■ 


TABLE  II  LISTS  PPCSSURC  IN  KIL06ARS  ANO  VOLUME  IN  CC/0  OF  TIC  SAI^ES 
eCHINO  THE  ABOVE  SHOCK  FNONTS  I THROUGH  S.  THE  LAST  TWO  CXUMN5  OiVC 
THE  PRESSURE  ANT  MATERIALS  OF  TIC  SAMPLE  HOLDERS.  THESE  ARC  l?.S  MM 
PLATES  OF  FE  • MILO  STEEL.  CH  • LUCITE.  AL  - ALUMINUM.  BR  • BRASS 


TABLE  II 

SAMPLE  HOLDER  - 


NO 

PI 

VI 

pa  va 

P3 

V3 

P9  V9 

MTRL 

P 

1 

16. 

0.36S 

as  o.iba 

as 

0.3S6 

FE 

♦ 

CH 

as 

? 

aa.  1 

0. 3630 

38. S 0.3983 

FE 

CH 

a9.s 

3 

18.6 

0.3638 

so  0.396 

86. e 

o.saas 

CH 

ss 

A 

as. 9 

0.36a«« 

ass.  o.a79 

a 

as. 6 

0. 3Sa3 

?97.  o.aea 

c 

* 

- 

338.  0.aG6 

19. S 

0.363a 

3a. 3 0.3S33 

90.9 

0.39  39 

FE 

• 

CH 

?7 

s 

ao.3 

0. 3630 

39.6  0.SS3I 

96. S 

0.3909 

rc 

6 

CM 

as 

6 

^n.  3 

0, 3633 

S^  0.3S9 

99 

0.393 

97  0.339 

BR 

8 

CM 

30 

7 

as.o 

o.3t>ai 

93.3  0.3180 

CH 

67 

a 

ae 

0.36a 

S7  0.397 

99 

o.sao 

AL 

a 

aa.7 

0.36as 

99. a 0.318S 

103.9 

0.a997 

AL 

ISO 

to 

a^s.s 

o.aesB 

AL 

399 

1 1 

ai.a 

o.iaas 

aa  0.3S7 

38 

0.S9S 

91  0.336 

8R 

9 

CM 

sa 

1? 

as.s 

0.3619 

.3S.9  0.!S9a 

99.8 

0. 3999 

Ft 

B 

CM 

S7 

13 

a7, 1 

0. J6IS 

99. a 0,3170 

CH 

69 

If 

ai  .0 

0.3631 

8S.9  Q.3a90 

101.9 

0.3ia3 

AL 

136 

IS 

ao.o 

0. 3619 

80. a o.ia99 

ioa.9 

0.3ia7 

AL 

ia9 

16 

as7.9 

o.aais 

AL 

39a 

0 

a^.a 

0.3630 

as9.  Q.aes 

E 

- 

- 

3ao.  o.a7i 

17 

19. 1 

0. 3601 

31.0  0.3S06 

9e.o 

0.3391 

96.7  0.33aS 

FE 

B 

CM 

31 

IB 

18.0 

0.360S 

as. a 0.3S19 

91.9 

0.3389 

FE 

B 

CM 

3a 

19 

18. S 

0.36ia 

83  o.sae 

CH 

63 

^0 

30 

0.3S98 

9S.9  0.3ta« 

AL 

ISO 

ei 

•s.o 

0.36aJ 

Ml. 3 0.30S8 

At. 

13? 

se 

ai.o 

0.3S96 

I0S.6  0.30*37 

113.6 

o.soas 

AL 

las 

as 

ia6.  0.3099 

CH 

63 

as 

IIS.  0.30S 

139 

o.a9o 

AL 

laa.s 

as 

aM6.o 

o.aTHS 

AL 

F 

ess. 

o.im 

0 

3H0. 

0.a66 

1 

I 

i 
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THE  ABOVE  DATA  SUOCEST  THE  rOLLOHINO  PHASE  TRANSITION  POINTS  ON  THE 
HUOONIOT.  the  bracketed  values  INDICATE  A LESS  CLEAR  CUT  OBSERVATION. 


TABLE  III 

HUOONIOT  1ST  BNO  3RD 


ELASTIC  LIMIT 

TRANSITION 

TRANSITION 

TRANSITION  | 

CUT 

FI 

VI 

P8 

V8 

PS  V3 

PS 

■ 1 

VS 

CLC 

8 

18.8 
IB. 3 

0.353 

0.360 

30.1 

0.331 

(30.3H0.3^B> 
m.9  0.330 

99.9 

0.307 

X 

81 .8 

0.363 

33.1 

0.33N 

(30.VI (0.3V51 

9S.8 

0.3IB 

Y 

83.7 

0.358 

38.8 

0.53^ 

(37.8M0.3V3I 

83.1 

0.387 

COMtNTSi 

II  SOURCE:  CRESSON  V,  0..  PETERSEN  C.  F.  AND  JAHIC50N  J.  C. 

REPORT  NO:  SRI -PGU* 3630-SIR  3 (19681 

POULIER  LABORATORIES 
MENLO  PARK.  CALIFORNIA 

ALSO:  AHRENS  T.J.ANO  CRCOSON  V.C.  J.  CCOPHYS.  RES.  N06S  P.4B39  I96H 
AHRENS  T.J.  . ROSETJBERG  J.T.  AND  RUUCRMAN  M.H.  (ENIRY  A TO  01 
OYNAHIC  PROPERTIES  OF  ROCKS 

PROJECT  F0C-'*8I6  REPORT  DASA  IB66  i SEPT.  SO  IS66I 
STAhfURO  RES.  INST.,  HENLOPARK,  CALIF..  U.S.A. 

81  experimental  TCCTPTiaue  Cl 

DATA  RtCXICTION  METHOD  BUN  ENTRIES  A.O.C.E  MO  C)  AND  OIFOR  THE  REST  I 
31  VOI  MAS  OBTAI^CO  FROM  X RAY  RESULTS  OF  SYNUCTIC  CALCITE  Al  IB  DECREE 
CENTIGHAOC:  A«>«.9e98  AND  C • 17.060  ANC5TP0M  Ml TH  6 MOLECULES 

IN  TW  HEXAGONAL  UNIT  CELL. 

ATCREUS  STRUCTURE  REPORTS  VOL.  XIII.  PACE  P9S.  IIBSOi 

m T^C  FIRST  SHOCK  IN  ENTRY  81  H.IS  ASSUMED  TO  HE  THAT  OF  ENTRY  10  AND 

the  first  shock  in  entry  88  WAS  ASSUMED  TO  Bf.  THAT  Of  ENIRY  13 

ALSO  ASSUMED  MERE  UPl  Of  ENTRIES  A THROUUM  C AND  E i USI  Of  C.E.f  AND 

Oi  uncertainties  in  these  latter  assumptions  AFFECT  P.V  VAJ.UCS  NCOEI ‘ 
OEQLY. 

31  UFS  values  of  a B C E AND  0 i8.yR  8. 'JO  3.H6  AND  3.7N  KH^SCC  RESP.  I 
INDICATE  RAPID  PHASE  REVERSAL  TO  tIC  ORIOINAL  LOW  PRESSURE  PHASE, 
SINCE  0.3UFS  IS  CLOSE  TO  UP  MAX. 

61  A VALUE  or  IS  KBAR  FOR  THE  FIRST  PHASE  CHANCE  IS  INDICATED  BY  ULTRA- 
SONIC HEASUREHENTS  ON  YAHATCUCMI  MARBlF  iSHOJI  KOMX)  ET.AL.  J.PHYS, 
EARTH  V.80  P.8N3  (I978H 

71  CL  VAliCS  FROM  PESCLNICK  AND  ROBIE.  J.  APPL . PHYS.  VOL.  3S.  8S9N 
(19631. 
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TABLE  I 

CALCITE  (ICELAND  SPAR  SINGLE  CRYSTAL) 
94-83-1-— 5 

1 1 r '■  'T— 


-X  X 


X X 


I 


■ X • 


1 


1 


1 


PAGE  'iSS 

84.23-1., .6 

LlMCSrONC  fOLENHOPCN 

CALCITf  CA(C“03I  100  PERCENT 
AVERAGE  GRAIN  St2C  0.01  HH 
HAXIMUH  GRAIN  SirC  O.Oe  MM 


VO  ■ 0.3869  CC/0  CL  < 5.30  KH/SEC 
CS  - ^.89  KM/SEC 

IN  THE  TABLE  BCLON.  DENSITY  IS  GIVEN  IN  C/CC,  VELOCITIES  IN  m/HICROSEC . 
AND  PRESSURE  IN  KIL08ARS. 


TABLE 


RHOO 

US 

UPS 

UP 

P 

v/vo 

5.590 

M.33 

1 .30 

0.4>6 

7B 

0.8HI 

5.597 

5.33 

5.55 

i.i-s 

155 

0.781 

5.597 

5.57 

5.55 

1 . IB 

161 

0.776 

5.598 

5.69 

5.85 

1 .MB 

518 

0.7X0 

5.59X 

5.67 

5.81 

1.50 

550 

0.735 

5.560 

6. HI 

3.87 

5.  1 1 

3X7 

0.670 

5.566 

5.75 

3.  15 

1 .63 

5X0 

0.715 

5.573 

9.  OX 

7.37 

3.87 

900 

C.575 

US  • 


COMMENTS: 

n SOURCE:  COMPILER 

L.R.L.  EQUATION  uT  STATE  flLE  i 1965) 

LAHRENCr.  RADIATION  LABORATORY,  LIVERMORE.  CAl.  UORNIA 
Si  experimental  TECI*4IQ'JE  0 
DATA  reduction  TCCM4IQUI  B 
standard  MATERIAL  SOS^  ALUMINUM 
31  CHEMICAL  ANALYSIS:  C-03  56.7  PERCENT 

CA  37. 8(?  PERCENT 

MO  LESS  than  0.5  PERCENT 

EE  0.05  PERCENT 

51  0.65  PERCENT 

AL  0.15  PERCENT  I SPEC T POOR ARM l 

THE  CHEMICAL  ANALYSIS  INDICATES  THAT  CALCIUM  CARBONATE  ACCOUNTS  EOR 
APPROXIMATELY  95-97  PCRCINT  OE  THE  SAfTPLE  IE  SI  EXISTS  AS  SI-0»*. 

M)  ANOTHER  SaETWEN  SAMPLE  WITH  A RHOO  - 5.656  0/CC.  YIELDED  HIGHER 
SOUND  ’/CLOCITIES.  0.  S.  HUOtCS  AND  C.  HAURETTE.  REVUE  DC  LINSTITUT 
ERANSAUS  DU  PETROL  ET  ANNALES  DCS  COMBUSTIBLES  LIOUIOCS,  VOL.  XII, 

P.  730.  (19571 

P - I.  100  550  500  1000  1500  5000  3000  HOOO  5000  BARS 

CL  - 5.97  0.00  6.01  B.05  6.05  6.06  6.08  6.11  6.15  6.13 

CS  - 5.68  5.95  5.98  5.99  3.01  3.01  3.05  3.05  3.05  3. OS 

ALL  VELOCITIES  IN  KN/SCC. 
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X 


9S-23-I---7 

LlMCSrONC  (CALCtUH  CARSONATC) 


PAGE 


CA-C-03 

98.5 

PERCENT 

BY 

HEIGHT 

H2-0 

0.03 

- 

- 

- 

HO 

o.eo 

' 

- 

- 

SI-0? 

0.6? 

- 

- 

' 

!•« 

b.o? 

- 

- 

- 

ifE 

0.07 

- 

- 

- 

P 

0.?? 

- 

- 

- 

SR 

TRACE 

CL 

- 

CU 

' 

ti 

- 

NA 

• 

K 

- 

VOIDS 

35 

PERCENT 

BY 

VOLUHE 

VO  - 0.S7N  C/CC. 

VO  I - 0/3G89  C/CC. 

IN  THE  TAa.C  OCLCM.  DENSITY  IS  GIVEN  IN  G/CC..  VELOCITY  IN  KH/SEC. . 
/NO  PRESSUHE  IN  KILOGARS. 

table 


.RHOO 

US 

UP 

P 

V/VO 

1.75 

1 .59 

o.sa 

16 

0.635 

- 

1 .53 

0.56 

IS 

0.639 

- 

1 .90 

O.HI 

?7 

0.579 

- 

1 .97 

0.79 

?7 

0.5f» 

- 

e,97 

1.09 

59 

O.fi'S.* 

- 

5.76 

).  19 

55 

0.507 

- 

9.00 

1.5? 

106 

o.e?o 

- 

9.53 

1 .51 

I 1? 

0.693 

9. 1.? 

1.67 

leo 

0.595 

- 

9. 38 

1 .67 

i?e 

0.619 

• 

9.35 

1 .79 

13? 

0.600 

- 

9.70 

r?,?a 

187 

0.515 

- 

9.06 

?.39 

199 

0.518 

- 

5.99 

3.  19 

S?l 

o.we:' 

. 

5. PS 

3.?6 

355 

0.976 

- 

6.67 

3.59 

913 

0.969 

- 

6.67 

3.00 

999 

0.9.30 

US  • 0.587  • I.5S0  UP  * 0.718  UP**?  KM/SEC.  SlOMA  US  “ 0.?0  KM/SCC. 
TOP  UP  rPOH  0.58  TO  1.5?  KN/SCC. 

US  • 5,151  • I .?!•♦  UP  KH'SCC.  SIOHA  US  ' 0.17  KH/SEC. 
rOR  UP  FROM  1,6  TO  J.8  KH/SEC, 


COHHCNTSi 

I)  SOURCE:  HART  AND  SKlDHORi  I.  C. 
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PAGt 

TOIVAIC  COHMUNICATIONS  (19651 
BCWKSMIRC.  rNWANO. 

atomic  MIAPONS  RCSCARCH  CStAeLlSHMCNT,  ALOCRHASTON. 

$>  CXPCRiMCNTAL  TECHNTO'X  A. 
data  reduction  technique  a. 

ALUMINUM.  IRON.  ANC  STEEL  WERE  USED  AS  STANDARDS. 

3i  »HE  POROSITY  MAS  OETERMIIXD  BY  ASSUMING  TIC  SAMPLES  TO  BE  PURE 
CALCIUM  CARBONATE  AND  TAKING  A CRYSTAL  DENSITY  OT  a,7|  0/CC. 

HI  VOI  MAS  CALCULATED  TOR  PURE  CALCIUM  CARBONATE  USING  TIC  LATTICE 

CONSTANTS.  A * S.989e  A.NO  C - 17.060  ANGSTROMS  AT  18  DEC.  CENTIGRADE 
rOR  A HEXAGONAL  CELL. 

A.C.A.  HONGRAPH  number  S (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
POLYCRYSTAL  BOOK  SERVICE.  BROOKLYN,  N.Y..  I9G3I  afO  ED. 

51  TIC  SAMPLES  MERE  OBTAINED  FROM  THE  SALISBURY  PLAIN. 

6)  another  PIT  OP  TIC  LOH  PRESSURE  DATA  USING  OTHER  THEORETICAL 
COirt  I DERATIONS  IS.  UP  • 1 0.  IS**  USi  / ( 1 ■ 0.0003  US*  *21  KM/SEC. 

NO  physical  5IONIPICANCC  IS  ATTACHED  TO  THE  OISCONi INUt TV  AT 
UP  • 1.52  KM/SCC. 


TABLE  I 


1 


LIMESTONE  (CALCIUM  CARBONATE) 
94-83-1— -7 


o — ruMj-iojor* 

UP 


I 


jt 


9^-P3-i---a 

LINESTOC 


PAOt  ^^?6 


CW.C1TE 

MAGfCSIUM  CARBONATE 
WATER 

HANOANESC  CARBONATE 
iRON  CARBONATC 
OROANiCS 


CA-C-03  98,-90.  WT.  PERCENT 

HO-C-03  3.6-  0.^ 

H3-0  REST 

MN-C-OJ 

fe-c-os 


VO  • 0.370  CC/0. 

VOI-  0. 

THE  table  lists  OCMSITY  IN  O/CC • . VELOCITIES  IN  KM/5EC.  AND  PRESSURE 
IN  K8AR, 


TABLE 

RHOO 

US 

UP 

P 

V/VO 

2.70 

12. S9 

5.02 

1977, 

0.538 

- 

IQ. 22 

H.m 

I2IH. 

0.570 

- 

10.16 

««.23 

1 159. 

0.583 

- 

9.38 

3.93 

995. 

0.583 

- 

8.07 

3.29 

717. 

0.591 

- 

6.72 

1 .99 

361  . 

0.70H 

- 

S.23 

1 .OH 

IH7. 

O.BOl 

US  • 3. 

51  « 1 

,53*UP 

KM/SCC. 

SIO  US 

- 0.26 

KM/ SEC. 

CO^tCNTS: 

n SOURCE:  ISOCtL  H.  M..  SH|f>MAN  F.  H.  AND  JONES  A.  H. 

PRIVATE  COMMUNICATION 
CONTRACT  DA-R9-IS6-XZ-M39 

GENERAL  MOTORS  TECHNICAL  CENTER.  WARREN.  MICH..  U.S.A. 

31  experimental  TEC^^NOUEi  A.  THE  f’ROJECTILE  iKANSTEEL  OR  HIGH  PURITY 

C0PT>T:H'  velocities  were  DE  term  into  BY  TWO 

TIMED  X-RAY  FLASTCS. 

DATA  REDUCTION  METHOD:  A 

31  T^€  COMPOSITION  OF  THESE  SAMPLES  PROBABLY  VARIES  LESS  THAN  INDICATED 
ABOVE.  SINCE  TTC  samples  WERE  OeTAINCD  FROM  INIFOHM  l»0«T|0NS  Of  A 
CORE  FROM  A PARTICULAR  DEPTH.  WHILE  THE  ANALYSIS  RfPTTfSENTS  THE 
VARIATION  ACROSS  TK  LIMESTONE  STRATUM  FROM  WHICH  TIC  SAMPl.CS  WERE 

obtained. 

S£E:F.  K.  BYERS  JR..  T.  DOTINCLLY  AND  H.  BARNES 
TECHNICAL  LCtrCR  NTS-3R  OBMl 

U.  5.  OCOLOOICAL  SURVEY.  FEDtRAL  CENTER.  DENVER  cfS.  CCA  OR  ADO,  U.S.A. 


wT 
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94  93-23-1  --1 
DOLOMITE 

OOLOMITC 

CA-M0-<C-03I2 

96.4 

WT. 

PERCENT 

LIMESTONE 

CA-C-03 

1 . 

- 

- 

QUARIZ 

SI-02 

i.a 

- 

- 

CLAY 

lAL.FE.O.SI.Hl 

1.7 

- 

- 

OOETITE 

rC2-03-TH2-0l 

.2 

• 

- 

VO  • 0.3939  CC/0  CO  - 9.91  KH/SCC. 

VOI*  0.390  CC/0 

THC  table  density  in  0/CC.,  velocities  in  km,  >ec.  and  pressure  in 

KBAR. 


TABLE 


- • • 

- - - 

SAMPLE 

• - - 

► • - 

STANDARD 

RHOO 

US 

urs 

UP 

P 

V.'VO 

R 

2.831 

7.03 

2.39 

1.17 

233. 

o.a3<« 

231  . 

2.820 

7.49 

3.98 

1.79 

378. 

0.760 

381 . 

2. 829 

8.07 

4.86 

2.38 

943. 

0.709 

993. 

2.824 

8.79 

6.09 

3.  14 

776. 

0.641 

804. 

2. 822 

6.92 

2.33 

1.12 

219. 

0.B38 

218. 

2.829 

6.68 

I .69 

0.813 

193. 

0 , 878 

191 . 

2.824 

6.44 

0.967 

0.499 

90. 

0.923 

89. 

US  • 9.97  ♦ 0.876*IJ?  KM/SEC. 
SIO.US*  0.09  KH/SLC. 


COMMENTS! 

I)  SOURCE!  HORO  8.  L.  AND  COMPILER 

L.R.L.  EQUATION  OT  STATE  riLE 

LAWRENCE  RADIATION  LA8ORAT0RY.  LIVERMORE.  CALIE.  OSSSO.  U.S.A 
DfPERIMENTAL  TtCMNIOUf.:  B 

DATA  REDUCTION  TECHNIQUE'.  H.  STANDARD  MATERIAL  AL . 

3i  voi  IS  THE  SUM  or  nc  volumes  or  the  components,  oeviueo  by  the  total 

HEIGHT.  THE  VOI  VALUES  Of  SI-0?  AND  CA-C-03  WERE  COMBINED  WITH  THAT 
or  PURE  OaOMITE:  R.  H.  0.  UYCKOTr.  CRYSTAL  STRUCTURES  I INTEH5C lENCE 
PUBLISHERS  I96S-1  VOL.  S.  2ND  ED.  VO!  ICA  MC-C?' 06>  * 0.3HB9  CC/0 
rOR  HONTMORILINITE  CLAY  AND  OOETITE  SRECIEIC  VOLUMES  USED  WERE 
0.^0  AND  0.229  CC/0  RESP. 

m these  samples  were  obtained  EROM  IXPTHS  or  1300  TO  I3SI  FOOT  IN  A 
HOLE  OeSIONATtO  UlOB  AT  THE  APPROXIMATE  NEVADA  rENTRAL  COORDINATES 

N.  880.000  - E.  970.000. 

9)  AN  AVERAGE  ANALYSIS  OVER  THC  DEPTH  RANGE  IZOi  TO  ISW6  FEET  (F.  STC> 
PHCl^j.  THIS  LAuORAIOHi't  TlUiAO  fPU.CWINO  ■JT.  KItaNTAOtS. 

H2-0  SI -02  FE-D  FC2-03  CA-0  MO-0  AL2-OI  C-02  INSOL 

O. 09  L22  0.04  Q.I3  30.63  21.0'.'  0.48  46.48  1.97 

BETWEEN  1346  AND  1373  FEET  SOMEI«UT  PURER  CARBONATE  WAS  OBIAINEO 
0.08  0.31  0.04  0.12  31.02  21.24  0.29  46. B2  O.'TO 


4T 


IW6/ 14/77 


THE  INSOt  I INSOLUBLE  INBNH-CLI  TRACT  I ON  CONTAINED  MOSTLY 

SI  WITH  SOME  AL.  MO  TE  AND  Tl  AS  HELL  AS  A NUMBER  Of  TRACE  ELEMENTS 

6)  PCTROORAPHIC  ANALVSIS  I J.  S.  KAHN  Of  THIS  LABORATORY!  SHOMEO 
ESSENTIALLY  PURE  DOLOMITE  HITH  SO»C  CLASTIC  PARTICLES  AND  AN  OCCASIO- 
NAL quart:  vein,  also  present  some  rE5-03  AND  clay.  THE  LATTER  SHOHED 
UP  ESPECIALLY  IN  THE  INSOi  TRACT  ION  AS  MONTMORILUNITE  TOGETHER 

with  QUARTZ  AND  COE T I TE. 

7)  THE  ABOVE  COMPOSITION  IS  CONSISTANT  HITH  THIS  ANALYSIS  AND  HAS 
CONTIRMEO  BY  AN  X-RAY  ANALYSIS  HADE  ON  REPRESENTATIVE  SAMPLES  BY 
I BORO.  PRIVATE  COMMUNICATION  1090 
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PAOC 

?iw-93-a3-i---a 

OOUOMITE 

CA-M0'«-0b  9S-97  Ml.  PERCENT 

REST  PROe*O.Y  SIMILAR  TO  ENTRY  I 


VO  - 0.355  CC/0. 

VOI  • 

THE  table  lists  OCNSITY  IN  0/CC..  VELOCITIES  IN  KH/SEC.  AMO  PRESSURE  IN 
KBAft. 

TABLE 


rhoo 

US 

UP 

P 

v/vo 

2. 82 

II  ,5<* 

5.32 

1731. 

0.5N0 

- 

10.02 

H.  IN 

1171  . 

0,587 

- 

9.77 

3.73 

1020. 

0.610 

- 

B.N*t 

2.65 

631 . 

0.686 

US  • 5.  IS  * I.  I5*ljp  KM/SEC 
SIO.US  • Oil  KM/SEC. 


COMMENTS t 

II  SOURCE!  ISBELL  M.  H. . SHIPMAN  F.  H,  AND  .X5NES  A.  H. 

PROGRESS  REPORT  NO.  5.  AUO.  0966) 

ON  CONTRACT  0A-H9- 

OEfCRAL  MOTORS  TECHNICAL  CENTER.  WARREN,  MICH..  U.S.A. 

21  EXPERIMENTAL  TEC(»I|0UC:  A.  THE  VELOCITY  OT  FANSTECL  OR  HIGH  PURITY 

COPPER  PRO..«.C tills  WERE  OTTEHMINED  BY  TWO 
X-RAY  FLASH  PHOIOCRAPHS. 

DATA  REDUCTION  TECHNIQUE!  A 

31  THE  COMPOSITION  OF  THIS  SAMPLE  WAS  ESTIMATED  TO  D£  SIMILAR  TO  THAI  Of 
A MEOASCOPICALLV  similar  sample  from  a tATIGHHORINO  AREAIBANOEO 
MOUNTAIN  NEVADA  TEST  SITE.i  THIS  SAMPLE  WAS  Al  SO  FROM  THE  SAME  STRA- 
TUM THAI  TIC  SAMPLES  OF  ENTRY  ---I  MERE  TAKEN  FROM.  BUT  ABOUT  5 MILES 
AWAY  AT  THE  APPROKIMATF  NEVADA  CENTRAL  COORDINATES:  N.  873,000  - 
C.  697.000,  FROM  ORILl  HOLE  0-1.  h?  AT  *♦>«  3-50.3  FEET  DEPTH. 

H.  BARNES  TOENVTR  COLO. I AND  0.  RAKSON  ITMIS  LAB. > . PRIVATE  COMM. 

M.  BARNES,  TECHNICAL  LETTER  NTS -105  i 19671 
U.S.  CCaOOlCAL  SURVEY,  FEDERAL  CENTER,  DI.:NVER.  COLO.  B0225 
m X-RAY  ANALYSIS  Of  A REPRESENTATIVE  SAMPLE  SHOWED  THE  FOLLOWINO  : 
CALCITC  LESS  THAN  5 WT  PERCENT 

SILICA  - - I - 

CLAY  AM3  OTHER  MINERALS  . I . , 

I BORO.  PRIVATE  COMMUNICATION  1X9.  LAWRENCE  RAO.  LAB..  LiVERMCNC 


dT 
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PAOC 

DIOPSIDE 

CA-MC>5l3-06  ISCC  NOTE!  3)  CRAIN  SIZE  ABOUT  0.9  ftl. 


VO  •'0.3CM6'0.3093  G/CC  CL-9.83'8.00  KM/SEC. 
V0I-0.Z99^-0.30H7  - 


THE  TABLE  LISTS  DENSITY  IN  0/CC.  VELOCITIES  IN  KN/SCC  AND  PRESSURE  IN 
KBAR.  STM  IS  THE  STANDARD  BASE  PLATE  HATERIAl.,  AL-ALUNINUH  AND  BR'BRASS 
0-SAMPLE  THICKNESS  IN  MH. 


TABLE 


- - - 

“ “ - 

- - - 

- SAMPLE  - 

- • • 

• • • 

» - • 

• - 

STANDARD 

RHOO 

USI 

UPl 

PI 

VI/VO 

usa 

upa 

UFS 

pa 

va/vo 

0 

STM 

UFS 

3.P83 

7,31 

.a09  69. *♦ 

.960 

6.30 

o.ca 

I .33 

1>(9.7 

.898 

11 

AL 

1 .51 

3.a33 

7.66 

.ao9 

71  .6 

.96a 

6.86 

0.96 

1 .88 

ai9.7 

.aew 

7 

AL 

a. II 

3.a79 

7,9a 

7.69 

1 .ae 

a. SI 

317.7 

.856 

11 

AL 

a. 83 

3.a7a 

7.9a 

1 .>*3 

a.  77 

370.6 

.PI9 

II 

AL 

3. 18 

3.a33 

e.ia 

.ao9 

79.6 

.966 

8.03 

1 .09 

3.70 

SS'f.S 

.766 

6 

OR 

3.03 

3.aJ3 

10.00 

.aes 

93,  H 

.971 

9.aa 

a. 09 

N .ai 

Gao. 9 

.776 

7 

BR 

3.S5 

3.a33 

8.90 

.PB9 

83. a 

.968 

B.33 

a.««7 

S.93 

66i.«.a 

.705 

7 

OR 

3.90 

3.  IG6 

b.*>7 

.aoi 

>♦1.8 

.969 

IP 

AL 

1 .89 

usa  • 


COMMENTS! 

1)  SOURCE:  AHMt.N'i  T.J..  ROSC.NGCRO  J.f..  PUDERMAN  H.H, 

STANT0»»0  ITESEAHCH  INSritUtE  report  NO  OASA  I0R9  (l9G6t 
STANTORC  RESEARCH  INSTlIUTt,  MEMO  PARK.  rALIEORJ^IA  9WS50 

U.S.A. 

ai  EXPERlMtHTAL  ’ftCHNIQUC  Cl  I INCUNCD  MIHRORl 
data  HEOUCTiON  MFTHOO  B 0(El,ASTIC  WAVES) 

3)  T^C  ABOVt  COMPOSnU,)N  IS  NOMINAL.  T»€  VALUES  Ol’  VOI  ICRt  CALCULATED 
FROM  A 96  PERCENT  PURI  OlOT'SlOE  (CRYSTAL  DATA  DETERMINATIVE  TABLCSl 
J.O.H.OONNAY  AND  M.M.OfOIK  EO.  (US  DtP.  Of  COMMERCE,  NBS.  3RD  ED. 
1973)  P.  M-97  ; BETA-  IOS.E*7.  A-9.6776.  B-fl.RGOa.  C-*i.a9l9  ANOSTf»OM. 
AND  FROM  A PRESUMED  PURE  SAMI'LE  WITH  BETA’' 7H,  17  DCOREIS.  A-9.790 
0-8.930  AND  C»9.?M9  ANGSTROM. 

m UTM  WAS  HEASURf.O  ONLY  IN  Tl-C  FIRST  AND  LAST  ENTRY.  THE  OTICR  VALUES 
WERE  ASSUMED. 

9)  TIC  LAST  ENTRY  WAS  TAKEN  rjN  A (0011  SINaf  CRYSTAL  W(ICH  CONTAINED 
VISIBLE  CRACKS. 
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96-97  I--- 1 
BARIUH  Tl lANATE 


PAOC  M3I 


BA-Tl -03 


I 


\ 

6 


I 


i 


4^ 


VO  - O.iBH  CC/0.  j 

VOI  • 0. ^7^  CC/0  I 

j 

IN  THE  table  below.  VELOCITIES  ARE  OIVCN  IN  t<H/SCC. . PRE  RE  IN 
KILO0ARS  AND  DENSITY  IN  0/CC. 

table 

SAHPLE STANOARO-- 


RHOQ 

DS 

UP 

P 

v/vo 

UTS 

9.609 

1.290 

380 

0.777 

3.0«^0 

9.663 

1,297 

368 

0.779 

3.080 

. 

9.3^^ 

1.290 

37N 

0.799 

3.060 

. 

9.97N 

1 .290 

378 

0.776 

3.0'^0 

9.soa 

1.106 

318.9 

0.791 

2.rj69 

- 

9.3N? 

‘l.ll'^ 

323 

0.791 

2.690 

- 

9.50? 

1 . 197 

.338 

0.789 

2.800 

- 

9.**?6 

1 . 160 

3>^9 

0.700 

2.820 

- 

9. '♦93 

1 . 172 

J'^7 

0 . 789 

2.860 

- 

9.«47*» 

1 . 199 

399 

0.702 

2.900 

- 

9.^N6 

1 .219 

3<^>4 

0.768 

2.879 

- 

S.u'SI 

1.169 

33<4 

0.780 

2.TB0 

>♦.439 

1.029 

279 

0.7'J2 

2. ‘♦92 

- 

'♦.ase 

1 .039 

279 

0.788 

2. •♦29 

- 

H.49Q 

1.0'47 

28N 

0.790 

2. ‘♦79 

. 

<♦.<190 

1 .099 

287 

0.709 

2. ‘♦90 

- 

'5.999 

1.037 

273 

0.790 

2.H20 

- 

^.9♦9 

l.O'^? 

an 

0.7H9 

2.N30 

- 

9.^t« 

1 .010 

201 

0.808 

2.N29 

5.  1 17 

1 .009 

279 

0.803 

2.‘^09 

- 

9.^99 

1 .0<^2 

300 

0.803 

2.930 

- 

9.3N7 

1 .0'^O 

302 

0.809 

2.939 

- 

9.039 

1.110 

303 

0.779 

2.619 

- 

9.039 

1.117 

306 

0.778 

2.639 

- 

t.699 

0.060 

219 

0.817 

2.019 

- 

>♦.6^1 

0.060 

216 

O.HI'^ 

2.009 

- 

>♦.67? 

0.B69 

220 

0.019 

2.027 

‘♦.7?! 

0.067 

223 

0.816 

2.0‘^Q 

- 

<♦.708 

0.779 

199 

0.839 

1 .BM9 

<♦.635 

0.707 

199 

0.030 

1 .899 

- 

^.^l^ 

O.OIC 

189 

0.007 

1 .819 

- 

‘♦.216 

0.817 

186.9 

0.806 

1 .830 

- 

3.876 

0.609 

128 

0.8N'^ 

1 . 3N0 

- 

3.0H3 

0.610 

lc?7 

O.DSI 

1 .IH9 

• 

‘♦.078 

0.609 

IJ« 

0.892 

; .379 

- 

‘♦.OS0 

0.900 

132 

0 896 

1.390 

1,977 

0.630 

IT7.9 

0.8S1 

1 .919 

- 

‘♦.Ota 

0.620 

l.% 

0.8S9 

1 .900 

- 

3.623 

0.699 

128.9 

0.019 

1.392 

- 

3 623 

0.6'^9 

127 

0.B2I 

1.377 

UW/ 1‘«/77 
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PAOC 


RHOO 

L»S 

UP 

P 

v/vo 

UTS 

3.706 

0.533 

107 

0.B56 

1 . 167 

' 

3.706 

0.537 

108 

0.855 

1 .173 

- 

3.7« 

0.560 

1 If 

0.8H9 

1 .f?0 

- 

3.663 

0.570 

113 

o.e««^ 

l.fjf 

US  - ^.3^ 

* ^.60 

UP  KM/SEC. 

SIO.US  • 

0. 19  KM/SEC. 

COMMENTS: 

II  SOURCE:  BERCCfi  J.  AND  rAUOJIONON  Cr 

PRIVATE  COMMUNICATION  1196m.  B.P.  NO.  7.  SCVRAN,  FRANCE 
ai  CXPCRIHGNTAL  TCCHNIOUC  8 
DATA  RCOUCriON  TCCT«TIOUE  (i 
STANOAAO  HATCRIAl  ALUMINUM  ALNO  ALLOY 
3>  VOI  MAS  08TAINE0  TRON  CRYSTAL  DATA  OE ILRMINAT I VC  TABLES  (AMERICAN 
CRYSTALLOGRAPHIC  ASSOCIATION.  POLYCRYSTAL  BOOK  SERVICE.  BROOKLYN. 
N.Y. . 19631  £NO  CO. 

m SAMPLE  DIMENSIONS  WERE  ; 4?.0  CM  DIAMETER 

0.5  CM  thickness 
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BARIUHTITANATC-CALCIUHTITANATE;  CtRAHtC 


PAGE 


^3^ 


SILICA 

si-oa 

0.30 

HEIGHT 

PERCENT 

ALUMINUM  OXIDE 

AL2-03 

0.B9 

“ 

- 

STRONTIUM  OXIDE 

SR-0 

O.SZ 

- 

- 

SODIUM  OXIDE 

NAB-0 

0.17 

- 

- 

PHOSPHORUSPENTOX 1 DC 

PB-oa 

O.ll 

' 

- 

CALCIUMTITANATE 

CA-TI-03 

S. 

- 

- 

BARIUMTITANATC 

8A-TI-03 

RCHAINOCR 

- 

- 

VO  • o.ieO’O.iat  cc/o  cl  • 5.*«e 

VOI-  0.1706  CC/O 

TABLE  t LISTS  ELASTIC  UAVE  NEASUREICNTS  TOR  SEVERAL  EXPERIMENTS.  TABLES 
II  and  111  LIST  A THREE -UAVE  SVSTEM  OBSERVED  IN  ONE  EXPERIMENT  ISEE 
COMMENTSi.  TABLES  IV  AND  V LIST  OOLJBLE  HAVES  OBSERVED  IN  A SERIES  Of  NOR 
CONVENTIONAL  EXPERIMENTS.  TABLE  VI  LISTS  ELASTIC  UAVE  POINTS  TOR  A 
SAMPLE  AT  130  DEC.  C.  IN  THE  CUBIC  PHASE.  EXPNO  • SOURCE  EXPERIMENT  NUH- 
BCR.  DENSITIES  ARC  IN  C/CC.  VELOCITY  IN  KM/SEC.  PRESSURE  IN  KQARS.  0 IS 
sample  THICKNESS  IN  Tfl.  LUC  • LUCITE.  Sy«0  • STEEL  ALLOY. 


table  I 

PRESSURE  GRADIENT  EXPERIMENTS 


R'HOO 

TO 

US 

UP 

P 

V/VO 

EXPNO 

a.ry* 

^0 

6. as 

0.0666 

39.8 

0.9864 

7396 

17 

S.M 

0.0334 

10.0 

0.9943 

7640 

- 

6.H9 

O.OSOI 

9.17 

0.9946 

- 

S.37 

0.0361 

7.70 

0.9961 

“ 

S.3I 

0.0366 

7.61 

0.9963 

- 

6.31 

0.0343 

7.16 

0.9964 

- 

6.31 

0.0337 

6.98 

0.9966 

ao 

e.ae 

0.0866 

30.9 

0.9869 

769? 

- 

6.a7 

0.0B66 

39.7 

0.9064 

- 

6.a7 

0.0070 

30.3 

0.9661 

- 

6.33 

0.0606 

37.9 

0.987! 

- 

6.16 

0.0707 

34.1 

0.9886 

- 

6.09 

0 . 0637 

31.6 

0.9896 

- 

- 

6.07 

0.0638 

31 .3 

0.9897 

- 

Ci  06 

0.0633 

30.9 

0.9897 

- 

6.04 

0 . 0608 

30.4 

0.0899 

6.03 

0,0578 

19.3 

0.9904 

- 

6.00 

0.0664 

16.8 

0.9006 

- 

6.99 

0.0643 

18.0 

0.9909 

ai 

6.19 

0.0739 

36.3 

0.9681 

7613 

- 

6.18 

0.0734 

36.3 

0.9681 

- 

•• 

6. 1 1 

0.0639 

31.6 

0.9696 

ai 

6.06 

0.0606 

30.4 

0.9900 

7613 

- 

6.96 

0.04B8 

16.1 

0.9918 

- 

- 

6.90 

0.0470 

16.6 

0. 1919 

- 

- 

6.B6 

0.0474 

16.4 

0.9919 

- 

- 

- 

6.aa 

0 . 0430 

13.6 

0.9938 

- 

- 

- 

6.71 

0.0410 

13.0 

0.9938 

- 

- 

< 

6.67 

0.0379 

13.0 

0.9934 

- 

U06'IN/77 
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PAGE  mw 


US 

UP 

P 

V/VO  EXPNO 

&.S9 

0.03^6 

10. 1 

0.99M2 

5.K 

0.0^9S 

9. OS 

O.SBkB 

1ABLC  It 

triple-wave  pressure  ORAOIENT  experiment  (VELOCITIES* 


NO 

RHOO 

USI 

UPl 

US2 

UP2 

U53 

UPS 

1 

6.27 

0.0087 

tt.3 

0.129 

•(.57 

0.3M 

2 

- 

- 

0.09B2 

- 

0.127 

*<.S^ 

0.368 

3 

- 

- 

0.009N 

- 

0.137 

(« .WO 

0.500 

S 

- 

- 

o.oesM 

- 

0.I3S 

W.33 

0.327 

s 

- 

- 

0.0876 

- 

0.126 

6 

- 

- 

O.OBSR 

- 

0.121 

W.20 

0.280 

7 

- 

- 

0.0870 

- 

0.128 

8 

- 

- 

0.0876 

- 

o.iia 

US 

- 

TAaC  III 

TRIPLE -WAVE 

PRtSSURE 

ORAOIENT 

experiments 

IP  • 

VI 

NO  RHOO 

PI 

VI/VO 

P2 

V2/V0 

P3 

V3'V0 

1 S.SS 

30.8 

0.9BS9 

W3 

0.9792 

99 

0.929 

2 

30.6 

0.9059 

ww 

■ 

102 

0.926 

3 

31.1 

0.9057 

W5 

- 

B3 

0.937 

W 

29.6 

0.9B6'» 

W5 

- 

90 

0.932 

6 

.30.  W 

0.9060 

W| 

- 

6 

29.6 

C.906W 

W1 

- 

76 

0.938 

7 

30.2 

0.9861 

W2 

8 

30. H 

0.9860 

39 

- 

i 

i 

I tABLE  IV 

PLANE  WAVE  EXPERIMENTS 


RHOO 

USI 

UPt 

US2 

UP2 

UES/2 

0 

EXPNO 

W.70 

0.60 

O.SS 

6 

7S8S 

- 

6. IS 

0.108 

•«.69 

0.56 

o.we 

6 

7S00 

- 

6. IS 

0.107 

S.I8 

0.6 

0.56 

12.5 

7HW6 

6.32 

O.ll 

9.82 

0.98 

0,90 

6 

7HW7 

6.39 

o.toe 

W.S9 

0.50 

0.W6 

6 

7591 

- 

S.2S 

O.0I7S 

6 

9WWS 

(HMi/JMi-77 


PACE  435  1 

1 

BARlUMriTANATt-CALCIUMtlTM4AIE  CERAMIC 

1 

■ 

RHOO  USI 

uPl  usa  upa 

UFS/a  D 

EKPNO  1 

; 

f 

5.90 

o.osaa 

5 

8748  i 

t. . 

6. 15 

0.096  . 

0880  j 

6.08 

0.069 

5.4 

8889  1 

5.?* 

0.016 

6 

8664  1 

USI  • S 

.70  * 31.37*UP  ♦ 19V  a 

*UP»*a  KM/SEC 

IFIRST  HAVE)  1 

SIO  US 

• 0.037  KN/SCC  rOR  UP  FROM  0.016  TO 

O.M  KM/SEC  1 

usa  - 3.66  • a.l6*UP  KH/SEC 

(LAST  WAVE)  1 

SIO  US 

• 0.13  KM/SCC  FOR  UP  FROM  0.3  TO  1.0  KH/SCC  | 

TA8LC  V 

• i 

PUAMC  HAVE  CXPCRIHCNTS 

i. 

••SAMPLE-- 

--STAND  ARO- 

- 

RHOO  PI 

VI /VO  pa  va/vo 

P EXPNO 

MAT  1 

5.5H 

169  0.079 

133  7384 

AL  1 

37 

o.oea  mo  0.901 

105  7400 

AL 

37 

o.ooa  167  0.096 

133  7446 

SO 

0.90a  310  0.0363 

045  7447 

AL  \ 

30 

0.903  ia7  0.9055 

67  7591 

LUCITE 

5. 1 

0.9967 

7.9  8445 

IRON 

16 

0.9917 

18  8748 

STEEL 

3«« 

O.90Sn 

30  8080 

LUCITE 

ea 

0.9091 

03  0003 

STEEL 

S.7 

0.9969 

0.5  8804 

LUCITE 

• 

tA0Lt  VI 

I30-OEO.  PRESSURE  CRAOIENr  EXPERIMCNV 

j 

: 1 

RHOO 

USI  UPl  PI 

V/VO 

' 

5.5S 

6.3P  0.0910  la.a 

0.9050 

- 

6.38  0.0700  07.6 

0.9878 

~ 

6.30  0.0715  05.3 

0.9888 

- 

6.37  0.07S0  06. a 

0.9884 

- 

6.36  0.0615  00.0 

0.9870 

- 

6. 39  0.0715  05.0 

0.9887 

• 

6.33  0.0505  17.7 

0.9900 

6. 30  0.0505  00.5 

0.9908 

1 

6.30  0.0595  00.9 

0.9906 

j 

; 

6.31  0.0570  00.0 

0.9910 

i 

' 1 

6.30  0.0510  17,8 

0.991) 

' 

6.09  0.0S95  17.3 

0.0901 

'i 

6.08  0.0HH3  15.5 

0.9930 

il 

- 

6.08  0.0416  m.5 

0.9934 

J 

6.00  0.0440  15.3 

0.9930 

i 

\ 

■ 

J 

“ 1 

U06/I4/77 
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RHOO 

USI 

UPl 

PI 

v/vo 

6.2B 

O.OHBS 

16.9 

0.9923 

- 

6.2B 

0 . OHHB 

15.6 

0.9929 

» 

6.28 

0.0H21 

m.7 

0.9933 

• 

6.26 

0.036H 

13. H 

0.9930 

- 

6.28 

0.0375 

IS.I 

0.98H0 

U8  • 


COMMCNTSi 

1 1 SOURCE  I OORAN.  0.  0. 

J.  APPL.  PHYS.,  VX.  39.  P.  HO.  <I968> 

St  CXPCRIHENTAl.  TECHNIOUC  CS  (TABLES  IV  AND  V)  AND  D ( THE  REST) 

TABLES  IV  AND  V DATA  MERE  OBTAINED  HITH  A PLANE  HAVE 
rvPLOSIVe  SYSTEM.  NHILE  TTC  OTHER  DATA  HERE  OBTAINED 
HITH  A COmCURATION  THAT  IMPRflSSED  A PRESSURE  GRADIENT 
ACROSS  TTC  FACE  OF  T»€  SAMPLE. 

DATA  REOOCTION  METHOD:  0 HITH  SUP-  UTS  IN  MOST  CASES. 

0 AND  B AVERAGED  TO  PARTIALLY  CORRECT  FOR  AT- 
TENUATION IN  SOME  TABLES  |V  AND  V ENTRIES. 

31  VO!  MAS  OBTAINED  FROM  UC  CRYSTAL  DENSITIES  OF  BA  AND  CA  TI-03  ASSU- 
MING VX’JME  AOOmviTY  : MYCKOTF . CRYSTAL  STRUCTURES.  VX  II  (JOHN 
HILEY  AND  SONS.  N.  Y.  19631  SNO  EO. 


FOR 

BA-TI-03 

20  DEG  C 

MONOCLINIC 

A 

■ 

3.99H7 

ANCSIROM 

- 

- 

- 

- 

C 

m 

H.033C 

- 

- 

- 

201  - - 

CUBIC 

A 

• 

H.OI 18 

- 

- 

- 

1372  - - 

- 

A 

« 

H.  078.1 

- 

FOR 

CA-ri-03 

26 

- 

A 

9 

3.BH 

- 

HI  IN  EXPERIMENTS  NO  7HOO  AND  7HH6  THE  REFLECTION  OF  THE  ELASTIC  HAVE  IS 
explicitly  taken  into  ACCOUNT  IN  CALCULATING  USS. 

5)  The  TABULATION  IN  TABLES  II  AND  III  IS  A SIMPLIFICATION  OF  A MORE  COM 
PLEX  HAVE  SYSTEM!  HAVE  I IS  A SIMPLE  STEP.  BUT  WAVE  c?  IS  A CflAOIENT 
HITH  A GRADUAL  (PRESSURE  INCREASE  OF  ABOUT  lO-IS  KBAHS,  HHILE  MALE:  3 
APPEARS  TO  BE  SPLIT  INTO  TWO  WAVES  WITH  NEARLY  THE  SAME  VELOCITY. 

6)  THE  CURIE  TEMPERATURE  IS  IIS  DEO.  C. 

71  density  uniformity  or  the  samples  has  o.oe  o^cc  maximum. 

Bl  A FIT  given  by  REVNOLPS  AND  SEA.  J.  APPL.  PMVS..  VX . 33,  P B23H 
(19621. FOR  PURE  BA-TI-03  HITH  VO  * 0.I7S  IS; 

USI  • H.3H  • 21.2'UPI  1^71/SCC.  FOR  UPl  FROM  0.0  TO  O.C7H*OR-  0.002 
L-S2  - 3, SI  • l.69*UP2  - - UP2  - 0.07H-OR-  0.002  TO  I.O 

SIOUS  • 1.0  PERCENT. 

9)  THE  FREE  SURFACE  EXPERIMENT  NUMBERS  7HH7.  7591 . AND  6962  HERE  HADE 
on  Sa'7>lES  half  as  thick  as  those  on  WHICH  THE  5I40CK  VELOCITIES  HERE 
Mf  ASURtD,  NAMELY  StfA.  THE  THICKTCSS  INDICATED  FOR  EXPERIMENT  BBB2  IS 
THE  MAXIMUM  THICKNESS  Of  A lO-DEO.  HEDGE. 


U06/IH/77 


8*0 


U51 


TABLE  I I 


BAR  1 UMT I T ANATE-CALC lUMT I TANATE  CERAM 1 C 
96-57-1— -2 


8 0 


USl 


0.8 


6*0 


PAOC 

90-a---i 
Ul fHlUH  HYDRIDE 

U-H  : 

LITHIUM  7 ISOTOPE  9e.t  ATOM  PERCENT 

6 - 7.9  - - 


VO  . 1.339  CC/0  CL  • lO.Ctf  KM/SEC  CO  • 6.8B  KH/SEC. 

VCI>  l.e9SCC/0  CS  - 6.80  KM/SCC 

THE  TASlE  lists  density  IN  O^CC..  VELOCITIES  IN  KH/SEC  AND  PRESSURES  IN 
KBAR.  A .1.  INDICATES  ThC  ELASTIC-  AND  A ,B,  THE  PLASTIC  HAVE.  MET  - 
EXPERIMENTAL  METHOD. 


TAa.E 


RHOO 

USI 

UPl 

PI 

VI /VO 

US8 

UP5 

P5 

V5/V0 

MET 

0.7N9 

9.91 

0.007 

0.9993 

9.89 

0.85 

36.3 

0.86 

F 

0.7f^9 

9.68 

0.009 

0.38 

0.9999 

7.65 

1 .66 

96.3 

0.70 

- 

0.7N9 

9.  NO 

0.009 

0.37 

0.9999 

e.Ho 

5.51 

137. N 

0.7N 

- 

0.7L9 

9.H3 

8.71 

5.90 

163.5 

0.71 

- 

0.7N9 

9.09 

0.01 

0.66 

0.9989 

9.09 

0.87 

30. M 

0.89 

A 

0.7N9 

8.93 

0.008 

0.91 

0.9991 

6.93 

1 . I** 

99. S 

Q.B3 

- 

US3  - 3.993  ♦ 3.I13*UP  - 0.*«  I9*UP*  KM/SEC 


COAtCNTS: 

11  SOURCE:  MAY.  R.  P..  8IESCCKCR.  R.  0.  AND  KINO.  T.  N. 

SAND  1 A CORPORATION  REPORT.  SC'TM-68-ll3.  APRIL  1968. 
SAf^^lA  CORPORATION.  ALflUOUfROUE.  NI.W  MTXICO,  U.S.A. 

?t  experimental  TECfWlOUt:  T AM)  A 

OATA  REOUCTION  tCTMOO:  D*  AND  0 RE Sft C T 1 VlIL  Y 
3)  THE  samples  WERE  OBTAINED  EROM  UNION  CARHiDE  NUCLEAR  OlV. 
m CL.  CS  AN  CO  HERE  CCIERMINED  BY  I.  R.  GUESS.  SANOIA  l.AOORAlORY. 

ALBUQUERQUE,  NEW  MEXICO.  U.S.A, 

5 1 preliminary  data,  work  in  PROGRESS. 


wT 


N37 


USl 


LITHIUM  HYDRIDE 

98-2---1 


TABLE  I 


6*0 


PAOC  4i8 

9a-9'"-i 

LITHIUM  FLUORIDE 
Ll-F 


VO  • 0.3773  CC/0 

VOI  • 0.378S  CC/0  CO  ■ V.97  KH/SCC 

IN  nc  table  0CLOU.  DENSITY  IS  OlVEN  IN  0/CC.  VELOCITIES  IN  KM/SCC  AND 
PRESSURE  IN  KILO0ARS.  SH  OESICNATES  SAMPLE  HOLDER. 

TABLE 


IMOO 

US 

UP 

P 

V/VO 

SH 

UPlSH) 

S.6S 

0.52 

79.0 

0.9091 

CU 

0.37 

- 

7.  m 

1.53 

2B9.5 

0.8019 

AL 

1 .50 

- 

7.M 

1.73 

3V5.0 

0.769? 

AL 

1 .71 

- 

B.97 

2.87 

663.0 

0.6803 

AL 

?.e? 

10. H3 

3.75 

1036.0 

0.6394 

FE 

2.80 

US  • ‘•.9R  • Uf»  KM.-StC  FOR  UP  BETWEEN  0 ANT.T  N KH/SEC 

Sin  us  < o.osj 


COMMENTS: 

n SOURCE:  AL’TS»M.LR,  L.V.,  PAVLOVSKII,  M.M..  KULESHOVA.  L.V.. 

AND  SIMAKOV.  O.V. 

SOVIET  PHVS.-SOLIO  STATE.  VOI.  S.  P.  gOi  I 19631 
g)  experimental  technique  a 
DATA  reduction  TCCHNIOUE  0. 

3i  Tl€  samples  were  POSITIONED  ON  PLATES  Of  CU  AL  ANO  FE  AS  INDICATED  IN 
Tab  - column  6. 

THE  HUOONIOTS  OF  FE  CU  AT®  AL  WERE  OOTAINED  FROM 
AL'TShULER.  L.V..  KORMCR.  S.B..  BAKANOVA.  A, A.  ANO  TRUNIN.  R.F 

Jl'.TP  VOL  II.  P.S73  I I960) 
SI  T»€;  AL  ANO  CU  AOIABAT  WERE  OOtAlNf.O  BY  REFLECTING  IIC  HUOONlOT  IN  THE 
P VS  UP  f>UAN»-.  COfTRECTIONS  WERE  HADE  FPR  FL  . 

SI  OTHER  CONSTANTS  LISTED  ARE:  W0YE  TEM’CRATURE  S0O  DEO.  K 

HEAT  capacity  :CVI  I .VBS  J/G.'DEO. 

CATION  TO  ANION  DISTANCE  ?.009  KX 
EXPANSION  CnCrflCICNT  0.000103  PER  OCO 

6l  the  value  OF  VOI  HAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  H.0^6^  A 
A.C.A.  monograph  number  S iAMERICW<  crystallographic  ASSOCIATION. 
polycrystal  book  service  19631  Si€)  EDIUON. 


PAOC 

98-9---e 
lithium  rtUORlDC 

Ll-F  SINGLE  CRYSTAL 


VO  • 0.383  CC^O 
VOI  ■ 0.3799  CC/0 


IN  TTC  TABLE  BCLOLI.  CCNSITY  IS  GIVEN  IN  G/CC,  VELOCITIES  IN  HM/HICROSEC. 
AND  PRESSURE  IN  KILOBARS. 

TABLE 


RHOO 

US 

UFS 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PL. 

6.^0 

1 .87 

0.93 

155 

0.655 

160 

B.6I8 

6.61 

B.ia 

1.07 

IB5 

0.B38 

19H 

B.800 

7. as 

3. OH 

1 .HB 

592 

0.796 

393 

?.615 

7.H7 

3.H2 

1.68 

3^8 

0.775 

3MS 

US  * S.O70  ♦ l.»*90  IJP  MM/MICROSEC 
SIGHA  US  • O.UHS 


comm»;nts: 

II  SOURCE;  COMPILER 

L.  R.  L.  cOUATtON  OF  STATE  FILE 

LAWRtNCE  RADIATION  LABORATORY.  UVEHMORT.  CALIFORNIA 
2l  EXPCmMCNTAL  TECHNIQUE  B (ALUMINUM  STANDARD  BASE  PLATE  I 
DATA  REDUCTION  TECHNIQUE  B. 

3t  TABULATED  DATA  ALSO  REPORTED  BY  CHRISTIAN.  R.H..  IN 

EQUATION  OF  STATE  OF  ALKALI  HALIDES  AT  HIOT-t  PRESSURE  iT(CSISI 
OCRL-^900  MAY  16.  1967  UTJlVERSMY  OF  CALIFORNIA. 

LAWRENCE  RADIATION  LABORATORY.  LIVERMORE.  CALIFORNIA, 
m ALSO  LISTED  IN  REFERENCE  OF  COMMItNT  3 ARE: 

DEBYE  TEMPERATURE  6M6  DEO.  K 

(CAT  CAPACITY  (CVI  I .53  J/Q/DEO. 

EXPANSION  COerriCIENT  O.OOOIOG  per  DEO. 
COMPRESSIBILITY  I .53  PER  MEOAQAR 

HELTINO  POINT  BN5  OCO.  C 

5»  TFC  VALUE  OF  VOI  WAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  4.0BM  A. 
AT  « DEGREES  CENTI5HA0C. 

A.C.A.  MONOGRAPH  NUMBER  5 (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
POLYCRYSTAL  BOOK  SERVICE  ig6.1>  3UD  EDITION. 


i 

i' 

I 

I 
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4T 


M39 


! 


PAGE  >«M0 

9B-9---3 
LITHIUM  FLUORIDC 

Ll-r 


VO  - 0.3T7H  CC/0 
VOt  - 0.3709  CC/0 

IN  THE  TA8LCS  8EL0M.  OCNSITY  IS  GIVEN  IN  0/CC. , VELOCITIES  IN  KH/SEC. . 
AND  P««:SSURC  IN  KILOOARS.  ST  DESIGNATES  THE  STANDARD  MATERIAL  AND  UPlSTI 
IS  THE  PARTICLE  VELOStTY  OF  THE  STANDARD. 

TABLE  I 

SINGLE  CRYSTAL 


RHOO 

US 

UP 

P 

v/vo 

ST 

UPlSTI 

2.6S 

B.9V 

2.07 

680 

0.660 

AL 

2.82 

- 

II. NO 

V.BS 

i>«60 

o.aTS 

FE 

3.60 

- 

11.76 

a.  17 

1610 

0.669 

FE 

3.B6 

- 

13.10 

6.1 1 

2120 

0.636 

AL 

6.03 

- 

IB.  30 

10.01 

V05O 

0.V62 

AL 

9.96 

US  « a. OS  * 1.319  UP  KM/SfC.  SIGMA  US  • 0.10  KM/SEC. 


VO  - 1.71-  O.S06  CC/0. 


TABLE  II 
POROUS 


RHOO 

US 

UP 

P 

V/VO 

sr 

UPlSTI 

1.71 

11.70 

6-19 

1239 

0.V7I 

FE 

V.I3 

1 .27 

N.62 

2. VO 

138 

0.V7V 

AL 

1.60 

1 .27 

11.12 

6.69 

936 

0.V07 

f E 

V.  13 

0.883 

10.67 

7,03 

665 

3.35 

FE 

V.13 

0.‘)fi6 

10.21 

7.VV 

V30 

2.71 

FE 

V.I3 

US  - 


CO.MENTS! 

II  SOUPCEi  KORMER.  S.  B. . SINITSYN.  M.  V..  FUNTIKOV,  A.  I..  URLIN.  V.  0. 
AND  aUNOV,  A.  V. 

SOVIET  PHYS-JETP.  VOL.  20.  P.  Oil  119601 

J.  EXPTL.  TMCORET.  PHYS.  lU.S.S.R. ) VOL.  M7.  P.  1202  H96VI 
21  EXPERIMENTAL  TECHNIQUE  A 
DATA  REOUCrtON  TECIVTIOUC  B 

SI  VOI  MAS  CALCaATEO  USING  THE  LATTICE  CONSTANT  OF  M.02G2  ANGSTROMS. 

AT  ea  DEGREES  CF.NTJGRADF.  SEE  CRYSTAL  DATA  Of. T^RMINAT I VE 
TABLES  (AMERICAN  CRYSTAL LCX'iRAPH  1C  ASSOCIATION.  19631  2ND  EO. 
m THE  MEASURED  EXPERIMENTAL  LRROR  IN  THt  SHOCK  \1H0CITY  BELOU  10  KM/SEC 
IS  LESS  THAN  I PLRCENT  AND  FOR  THE  HIGHER  VALUES  THE  ERROR  IS 
APPROXIMATELY  2 PERCENT.  THE  VALUE  OF  TFC  SHOCK  VELOCITY  HAS 


U06/IS/77 


r»ui 


T-I  4 


OETERHINCO  FROM  5-8  I 
AOCITIONAL  CONSTANTS  Lia’EDi 

HEA7  CAPAITY  - 1.923  JOUIES/O/DCO. 

U.^NO  GAP  • It  .5  EV 

6)  the  ALUHINUH  standard  HUCONIOT  is  characterized  by  the  raiOHINO 

RELATlONSHIMi  US  - H.SVi  * I.MSa’LP  - 0.0276*UP**2  ♦ 0.00103*UP*‘3 
SI0R<4  us  - 0.013  KM/SEC.  TOR  OP  - 0 TO  10.5  KM/SEC 
RHOO  - a, 71  0/CC. 


TABLE  1 

lUM  FLUORIDE 
--3 


TABLE  I I 

ITHIUM  FLUORIDE 
18-9—3 


PAGE 

90'9---‘« 

UaHUHrLUORlDC 

Li-r 


VO  ■ 0.3792  CC/0. 

VOI-  0.3789  CC/0. 

THE  TABLE  LISTS  DENSITY  IN  0/CC.  VELOCITIES  IN  KM/SEC  AND  PRESSURE  IN 
KBAR.  STNO  ■ STANDARD  MATERIAL.  AL  • ALUMINUM.  PLAL  - KEXIGLAS  AND  AL. 


TAB.E 


RHUO 

US 

UP 

P 

V/VO 

STNO 

DIR 

2.637 

7.66 

1 .80 

363. 

0.765 

AL 

UOOi 

- 

7.63 

1 .80 

362. 

0.764 

- 

- 

7.48 

1 .69 

333. 

0.774 

- 

- 

7.44 

1.64 

322. 

0.780 

- 

- 

7.41 

1 .60 

313. 

0.704 

- 

- 

7.36 

1 .60 

710. 

0.783 

- 

- 

7.17 

1.45 

274. 

0.790 

- 

- 

7.09 

1 .45 

271  . 

0.795 

- 

- 

7.03 

1 .45 

269. 

0.794 

- 

6.94 

1 .20 

216. 

0.024 

- 

6.46 

0.91 

155. 

0.059 

- 

8.10 

2.31 

493. 

0.715 

- 

8.34 

2.45 

539. 

0.706 

- 

8.36 

2.40 

529. 

0.713 

- 

8.39 

2.42 

535. 

0.712 

- 

8.44 

2.55 

568. 

0.698 

- 

0.73 

2.71 

(>24, 

0.690 

9.18 

2.97 

719. 

0.67B 

- 

9.45 

3. 18 

792. 

0.663 

9.69 

3.32 

048. 

0.657 

9.69 

3.34 

853. 

0,655 

9.82 

3.35 

067. 

0,659 

- 

7.56 

1 .69 

337. 

0.776 

PLAL 

. 

7,30 

1 .54 

2%. 

0.789 

* 

7,14 

1 .49 

200. 

0,791 

- 

* 

6.73 

1 .IP 

209. 

0.024 

- 

“ 

7.50 

1 .74 

344  . 

0.768 

AL 

mil 

6.69 

i.ie 

208. 

0.024 

- 

- 

7.27 

t .59 

305. 

0.781 

PLAL 

. 

7.09 

1 .48 

277. 

0.791 

• 

- 

7.09 

1 .44 

269. 

0.797 

- 

- 

US  - S.09  ♦ l.NOS'UP  KM/SEC. 
' SIO  US  • 0.06  KM/SEC. 

US  • >4.S9  * 1.537‘UP  KM/SEC. 
510  US  • 0.0S7  KM/SEC. 


\ 

i 


4T 


UP  LESS  THAN  1 .9  KM/SEC. 
UP  GREATER  THAN  2,2  KM/SEC. 


442 


I 
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COMMCNTSi 

1)  SOURCE:  HAUVER.  0.  E.  AND  HLLANI  . A.  .* 

PRIVATE  COHHUNICATION  1 1969) 

ballistics  research  labs  . ABEROEEmPROVINO  GROUND.  MARYLAND. 
EXPERIMENTAL  TCCHNICXJE:  H FOR  THOSE  POINTS  MARKED  WITH  PLAL 

Cl  - - - - - AL 

. DATA  REDUCTION  METHOD:  B ^ 

3)  aATES  OF  ALUMINUM  AND  TTTANIUM  WITH  KNOWN  EQUATION  OF  STATE  HERE 
USED,  the  adiabatic  UNLOADING  PATHS  IN  THE  P VS  UP  PLANE  WERE  REPRE 
SENTEO  BY  THE  REFLECTION  OF  THE  HUOONIOT.  SLIGHTLY  ADJUSTED  TO  00 
THROUGH  THE  POINT  0. IUFS*aUP»  ?.  FOR  T«OSE  POINTS  MARKED  WITH  AL . 

THE  AL  CROSS  CURVE  OF  THE  POINTS  MARKER  WITH  PLAL  WAS  LOCATED  WITH 
THE  KNOWN  P-UP  CURVE  OF  A PLEXIGLAS  DISK,  FOR  THE  PLEXIGLAS  USED: 

US  • 2.70a*l .SW4*UP  KM/5EC  AND  RHOO-  1.18  0/CC 
SEE  HAUVER.  O.E.  AND  MELM4I , A.  BRL  IMPORT  N0.I2S9.  AUGUST  I96N. 

m THE  ABOVE  TWO  LINE  FIT  IS  THE  SIMPLEST  REfTTESENTAT ION  THAT  YIELDS  A 
GOOD  FIT 

SI  further  work  is  in  progress. 

6)  VOl  WAS  CALCULATED  FROM  A LATTICE  C':nSTANT  C*  >4.0202  ANGSTROMS  (2S 
OEO.  C.l.  CRYSTAL  DATA  CEir.RMIHATIVE  TABLES  lAMlRlCAN  CRYSTALLOGRA- 
PHIC ASSOCIATION.  POLYCHYSTAl  BOOK  SERVICE.  BROOKLYN.  N.Y.. 19631 
2ND  GO 


PAGE  M'44 

98-I0---1 
LITHIUM  CK.ORIDE 

LI -CL  PPCSSCD 


VO  • 0.486  CC/0 
VOI  • 0.4833  CC/G 

IN  THE  TABLE  BCLOM.  DENSITY  IS  GIVEN  IN  G/CC.  VELOCITIES  IN  HH/HICROSEC. 
AND  PRESSURE  IN  KIL06ARS. 


TABLE 


RHOO 

US 

urs 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3.050 

5.49 

3.37 

1.09 

131 

0.803 

163 

3.070 

5.B0 

3.06 

1 .43 

170 

0.756 

335 

3.051 

6.33 

3.79 

1.78 

330 

0.730 

303 

3.061 

6.57 

4.34 

1 .94 

363 

0.704 

345 

US  • 4.Q‘.S  ♦ I .?0|  UP  MM'MKCROStC 
SICHA  US  • O.OGJ 


COMMENTS: 

II  SOURCE;  COfKMLCH 

L.  H.  L.  EOUAtlON  Of  STATE  THE 

LAHHINCC  RAOIAIION  LAHORATOMY.  LIVllTMO«r.  CALirORNIA 
31  EXPERIMrUTAL  TECHNIQUE  B lALUMlNU?)  STANDARD  DASt  Pi  ATEl 
DATA  f«:OUCTION  TfCHNIOUE  0. 

31  tabulated  Data  also  reporied  oy  C(#»istian,  h.h..  in 

EQUATION  or  STATE  O'  ALKALI  HAUW  S AT  MUiH  I'PES'jURC  (TlCSlSI 
L-CRL'4900  MAV  ir,  I»«7  UNIVERSITY  CT  C Al,  I E OR?J  | A , 

LAURf;NCr  RADUT  ION  I.AHORATORY.  UVERMCRT'.  CAl  ITORNIA. 

4 1 ALSO  LISTED  IN  (-CrERENCE  O'  COM'INI  3 ARE: 

OrRVf  TCMT»ERAIiJRE  330  OEO,  K 

ICAT  CAT’ACIIY  ICVI  I- I I J'O/OtO. 

EXPANSION  COCrriCIENT  0.000133  HER  DEO. 

COMT'RESblBU  ITY  3 , 4 I PER  MEOABAR 

MELTINO  POINT  610  DEO.  C 

51  THE  VALUE  OT  VOI  WAS  06TAlr>II.O  T ROM  A LATTICE  CONSTANT  Df  5.13900  A 
A.C.A.  MONOGRAPH  NUMBER  5 (AMERICAN  CRVST AU  OGRAPHIC  ASSOCIATION. 
POLYCRYSTAL  BOOK  SERVICE  I963i  3T40  EDITION. 
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PAO€ 


98-H---I 
LltHIUH  QHOMlOe 

L 1 -BR  PRESSCO 


VO  • 0.207  CC/O 
VOI  • 0.208S  CC/0 

IN  nc  TA81.C  KLCM.  OCNSITY  IS  OIVCN  IN  0/CC.  VCLOCITICS  IN  HH/HtCROSCC, 
AND  PRCSSUm:  IN  KILOBARS. 


TABLE 


RHOO 

US 

urs 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3.26 

4.12 

2.48 

1.02 

136 

0.752 

162 

3.304 

4.51 

2.89 

1.30 

IB4 

0.712 

225 

3.307 

4.96 

- 

1.63 

267 

0.671 

303 

3.30 

4.97 

- 

1. 82 

298 

0.634 

345 

3.324 

4.82 

3.36 

1.62 

260 

0.664 

299 

S.379 

3.58 

1 .81 

0.92 

III 

0.745 

139 

3.429 

4.22 

2.42 

1 .26 

186 

0.  702 

215 

3.428 

5.19 

3.62 

1.83 

326 

0.647 

363 

3.429 

3.67 

1.39 

0.68 

B6 

0.815 

103 

3.445 

4.48 

2.86 

1.25 

192 

0.722 

218 

3.452 

5.07 

3.52 

1.75 

306 

0.655 

141 

OS  • 2.eia  * 1.379  UP  MM^MICWKEC 
SICNA  US  • 0. ISO 


COHMENTS; 

II  SOURCE;  COPPILER 

L.  R.  1.  EOUAttON  or  STATE  PILE 
LAMRCNCE  RAOIATIOM  laboratory.  LIVCRHORC.  CAl.irORNIA 
21  experimental  technique  0 I ALUMINUM  STANOAHO  BASE  PLATE! 

DATA  RCIXX.IIQM  TECHNiaJC  B. 

31  PART  or  THE  TABULATED  BATA  Al.SO  REPORTED  BY  Cl«ISTIAN.  R.  H.  . IN 
EQUATION  or  STATE  OT  .‘LKALl  HAL  IOCS  A!  HIGH  PRtSSURt  (THE.SISI 
UCRL-S900  HAY  16.  1957  UNIVERSITY  OT  CALIEORNIA. 

LAWRENCE  RADIATION  LABORATORY.  LIVERMORE.  CALIEORNIA. 
m ALSO  LISTED  IN  RtfCRENCf  OT  COMMENT  3 ARC; 

OEBVt  ILMKRATURC  210  OCO.  X 

HEAT  capacity  ICVl  0.5S  J/O/DEC. 
EXPANSION  COEFTICIENT  O.OOOISQ  PER  DUO. 

COMPHCSSIBIUTY  H.31  Pf.R  MEOABAR 

HELTINO  POINT  '»50  060.  C 

51  the  value  Of  VOI  MAS  OBTAINED  FROM  A LATMCC  CONSTANT  OF  5.501  A 
A.C.A.  HONOORAPM  NUKiCR  5 lAMENICAN  CRYSTALLOOTAPHIC  ASSOCIATION, 
polycrystal  eOOK  SCRVICE  19631  2ND  EDITION. 


U06/ 14/77 


TABLE  I 


LITHIUM  BROMIDE 
98-11  — 1 


o — ni 


PAOC 

LirHiuM  luoinc 

H'l  SiNOCE  CRYSTAL 


VO  - O.dVS  CC/0 
VOI  • CC/0 

IN  THE  TAaC  BELOU.  DENSITY  IS  OIVCN  IN  0/CC.  VCLOCITICS  IN  MM/HICROSCC. 
AND  PRESSURE  IN  KILORARS. 


TABLE 


RHOO 

US 

* Yr  ■' 

UP 

P 

VIVO 

PRESSURE  IN 
Al.  BASE  PLATE 

R.016 

H.OI 

. 

1.57 

505 

0.68J 

557 

•i.ooe 

R.an 

- 

1 .56 

568 

0.656 

596 

R.0I6 

R.V7 

• 

1 .78 

350 

0.605 

355 

US  • a.B69  * 0.88B  UP  HM/HICROSCC 
SIOHA  US-  O.OVO 


COtttiNTS: 

II  SOURCES  OTRlSTIAN.  R.  H. 

REPORT  NO-  UCRL-^SOO  1 1 957 1 

EOUATION  or  STATE  OT  AtKM.  I tULIDCS  AT  HIGH  PRESSURE  (THESIS) 
LAHRENCL  RADIATION  LABORATORY . LlVERHORC,  CALIEORNIA 
^l  EXPERIMENTAL  TECHNIQUE  B t ALUMINUM  STANDARD  BASE  PLATE ) 

DATA  REDUCTION  TECHNIQUE  B. 

SI  ALSO  LISTED  IN  REfERENCE  Of  COMMENT  I ARE: 

DEBYE  TlMPtRAIUHE  100  DEG.  K 

MEAT  CAPACITY  ICVI  O.57i/0/OEO. 
EXPANSION  COCrriCItNT  , 0.000167  PER  DEO. 

COMPRESSIBILITY  6.01  PER  MEOABAR 

MELTING  POINT  VbS  OCG.  C 

51  TIC  VALUE  OF  VOI  HAS  (OBTAINED  FROM  A LATTICE  CONSTANT  Of  6,015  A 
A.C.A.  MONOGRAPH  NUMBER  5 tAMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
POLYCHYSTAL  BOOR  SERV'CE  I96Sl  5N0  EDITION. 


I 
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4T 


4>I6 


I 


TABLE  I 


LITHIUM  IODIDE 
98~ia— -I 


PAOt: 

98-ie---a 

LITHIUM  lOOlDC 

LI -I  PRESSED 


VO  > Q.30S  • 0.a63  CC/0 
VOl  • CC/0 

IN  THE  TABLE  BELCM.  CCNSITV  IS  dVCN  IN  0/CC.  VELOCITIES  IN  HH/MICROSEC. 
AND  PRESSURE  IN  KILOBARS. 

table 


RHOO 

US 

UFS 

UP 

P 

v/vo 

PRESSURE  IN 
AL  BASE  PLATE 

3.313 

S.6I 

. 

I.B8 

286 

0.583 

3H0 

3.RB6 

3.72 

2.09 

0.S9 

1 16 

0.761 

IJ9 

3.809 

S.23 

3.79 

1 .bl 

269 

0.619 

296 

3.761 

3.79 

2.SS 

1 .27 

161 

0.66N 

216 

3.797 

3.28 

1 .m 

0.69 

86 

0.791 

103 

3.7S7 

3.90 

2.93 

1.27 

186 

0.67R 

21b 

US  - 


COTtCNTS; 

H SOURCE  I COMPILER 

L.  fl.  L.  EQUATION  Ok'  STATE  THE 

LAWRENCE  RADIATION  LABORATORY.  LIVERMORE.  CALIfORNIA 
ai  EXPERIMENTAL  TEOP^IOUE  B (ALUMINUM  STANDARD  BASE  PLATE) 

DATA  RCOUC1ION  TCCM4IOUE  B. 

31  THE  VALUE  OT  VOl  WAS  OBTAINED  TROM  A LAITICE  CONSTANT  Of  6.012  A 
A.C.A,  monograph  number  S (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION, 
polycrystal  book  SERVICE  196.1)  2ND  COITION. 


TABLE  I 

HUM  IODIDE 

a— 2 


99-9>"l 
SOOIUH  FLUORIDE 


RAGE  ^M8 


M-r  PRESSED 


VO  - 0.368  CC/0 
VOl  - 0.3S5H  CC/0 


IN  THE  TABLE  BTl.OI.  DCNSITy  IS  GIVEN  IN  0/CC.  VELOCITIES  IN  MM/MICROSCC. 
AND  PRESSURE  IN  KILOBARS. 

TABLE 


RHOO 

US 

UFS 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

2.727 

4.60 

0.97 

0.90 

63 

0.891 

74 

2.766 

9.46 

1.90 

0.96 

144 

0.829 

161 

2.773 

9.68 

2.92 

1.24 

196 

0.781 

220 

2.774 

6.12 

3.47 

I.7B 

302 

0.70B 

343 

2.773 

6.27 

3.17 

1 .54 

268 

0.794 

293 

2.779 

9.20 

1 .4B 

0.76 

1 10 

• 0 B93 

124 

US  • '*.172  ♦ I.223  UP  MM/MICROSEC 
5IOHA  US  • 0.I9S 


COMMENTS: 


II  SOURCE:  C0f*>ILCR 

L.  R.  L.  E0UATIC.N  OF  STATE  FILE 

LAHRtNCE  RADIATION  LA0ORATORV.  LIVERMORE,  CALIFORNIA 
21  EXPERIMENTAL  TECHNIQUE  B (ALLMINUM  STANDARD  BASE  PLATE  I 
DATA  REDUCTION  TECHNIQUE  6. 

3l  the  rOLLOWINO  DATA  WAS  OBTAINED  FROM  CHRISTIAN,  R.  H. , 

EQUATION  OF  state  OF  ALKALI  HALIDES  AT  HIGH  PRESSURE  UHESISl 
UCRL-»*900  MAY  16,  IS»7.  UNIVERSITY  OF  CALIFORNIA 
LAWRENCE  RADIATION  LABORATORY,  LIVLRMORf,  CALlFOHNIAi 


DEBYE  TEMPERATURE 
HEAT  CAPACITY  (CVl 


Mjg  DEO.  K 
1.06  J'G/IX:G. 


EXPANSION  COCrriCIENT  0.000098  PER  DEO, 


compressibility  2. 1 I per  megabar 

MELTING  POINT  tI9S  DEO.  C 

41  THE  value  of  VOI  WAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  4.629  A 
A.C.A,  MONOGRAPH  NUPaCR  5 (AMtRICAN  CRYSTALLOGRAPHIC  ASSOCIATION, 
POLYCRYSIAL  BOOK  SERVICE,  BROOKLYN.  N.Y..  19631  2ND  ED. 
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r 

99-I0---0 

SOOIUHCHLOHIOE 

SUMMARY 

1 

■ 

MA-a . 

VO  - 0.*«63  - I.OI  CC/0 
VOI-  0.WB2?  CC/0 

CO  > 3.380  KN/SEC  ! 

THC  TABL£  LISTS 

HUOONIOT  POINTS  CALCULATED  FROM  THE  FITS  GIVEN  BELOU.  1 

ONITS  ARC)  G.'CC.  KM/SCC 

. KBAR. 

AND  KBAR.CC/G  FOR 

THC  energy  OIFFCRCNCE.  | 

TP  ■ TRANSITION  POINT. 

. 1 

TABLE 

riT  RHOO 

US 

UP 

P 

V/VO 

C-CO  COMMENTS 

t 2.165 

•♦.IN7 

.9 

k*4.9 

0.879 

1.89  SOLID 

- 

H.aea 

1.0 

109. 

0.796 

6.0 

- 

S.630 

1.9 

183. 

0.734 

11.8  - j 

. 

- 

S.868 

1.66 

an . 

0.717 

13.8  TP  111  AKIS 

■ 

“ 

6.^9e 

1.99 

866. 

0.690 

19.0  TP  too  AXIS  j 

2 

6.a7i 

2,2 

899. 

0.649 

84.8  saio  ] 

1 ■ '■ 

- 

6.776 

2.B 

381. 

0.616 

33.9 

P ' 

“ 

i.soa 

3.0 

473. 

0.988 

49.0 

.. 

3 

7.B90 

1,2 

947. 

0.994 

91.8  LIQUID 

- 

B.W07 

3.6 

699. 

0.978 

64.8 

' 

8.9^ 

N.O 

773. 

0.998 

80.0 

- 

I0.ai6 

9.0 

1106. 

0.91  1 

189. 

• 

la.isM 

6.9 

1710. 

0.469 

811. 

!■ 

»4 

1 1 ,7m 

6.8 

1336. 

0.483 

8SI 

- 

I3.4TJ0 

8. a 

8380. 

0 . .590 

336 

. 

- 

19. 107 

9.6 

3140. 

0.364 

461 

‘ 

■* 

16.765 

II. 0 

3998. 

0.344 

609 

5 1 ,m 

7ai 

2.0 

139. 

0.576 

80.0 

[.  ; 

- 

e.taj 

3.0 

865. 

0.910 

49.0 

- 

7,%i6 

'•.0 

4,50. 

0.468 

80. 

1' 

* 

10.551 

6.0 

0B6. 

0.419 

180. 

r 

,991 

3.7ai 

2.0 

73.  B 

.468 

80.0 

*• 

a.  197 

3.0 

193. 

.418 

49.0  L 

- 

tt.OJP 

9.0 

590. 

. 577 

159.  1 

10.905 

7.0 

796. 

.368 

849. 

' 

’ 1' 

US  « 3.^06 

♦ I.H85*UP.  SIO.US  « 0.06 

KM/SEL 

(FOR  FIT  II 

s, . J 

FOR 

JP  BCTHtrN 

.4  Af«  8 iCOMMENT  8 AND  31 

f!  <. 

i'  ( 

1 1 L 

US  • 3.49 

♦ i.e6**» 

UP.  SIO.US  • 0.11 

KH/si;: 

IFOR  FIT  81 

FOR 

LR  BETWEEN  8.8  AND 

3.0 

US  • 3.V56 

* i.atta* 

U»,  SIO.US  • 0.  i 1 

KM 'SEC 

(FOR  FIT  3» 

1 

FOR  UP  BETWEEN 

3.8  AND 

6.9 

i'  1 

1 1 

, f 

1 

US  - 3,75 

» 1.185'UF.  SiO.US  • 0.07 

KM/ SEC 

(FOR  FIT  41 

' 

t 

1 

U06/ 14/77 

' 

J 

PAOt  *460 


rOR  UP  BETWEEN  B.B  AND  11 . 

US  « 3.HS6  * l.346*UP  - I .82(3. 165-RHOO)  ♦ 0.077(2. 16*4-RHOO) UP 

- 0,32  (2.165-RHOO)’*2 
SIO.US  •0.11  KM/SEC  (EOR  TIT  51 
rOR  UP  BETWEEN  THE  LIMITS  OF  THE  TABLE 

COMMENTS  ! 

II  SOURCE:  COMPILER 

DATA  SOURCES  HERE  USED  AS  FOLLOWS: 

PAOCS  9Q-10— 2.3  AND  ^ FIT  I AND  2 

- 99-10— I.3.H  AN09  FIT  3 

- 99-I0---S  FIT  H 

- 99-I0-  — I AND  5 FITS 

21  SiONIFICANCE  OF  THE  FITS: 

FIT  I:  SOLID  PHASE.  ORIGINAL  NA-CL  STRUCTURE 
- 2:  - - CS-CL  STRUCTURE  : THE  ONLY  EVIDENCE  FOR  PLACING 

THE  PHASE  CHANCE  THIS  HIGH,  IS  THE  RATE  OF  INCREASE  OF  THE  TRANSFOR- 
MATION PRESSURE  IN  K-CL  WHEN  NA-CL  IS  AOOEO. 

S.  WICOERHORN  AND  H.  0 ORICKAMER  J.  APPL . PHYS. , V.  31.  P.  1665 

( I96QI. 

FITS:  LiQUiO  PHASE  AND  MIXED  LIQUID-SOLID  PHASES: 

KORMER.  S.  a.  ET  AL.,  2.  EKSP.  TCO.  FIZIKI,  V.  HB.  P.  1033  (19651 
FIT  V:  VERY  HlOH  PRESSURE  DATA  OF  9S-I0---5,  CHANGE  IN  SLOPE  COULD  BE 
OUE  TO  ELECTRONIC  EXCITATION. 

FITS:  USEFUL  FOR  POROUS  SAMPLES.  POROUS  PATA  00  NOT  SHOW  THE  TI'ANSI- 
1 1ONS. 

31  DATA  OF  99-I0---2  AND  3 SHOW  U€  TRANSITION  POINT  AT  UP  ■ 2.05  AND 

I.9S  RESPECTIVELY  FOR  SHOCKS  TRAVELING  ALONG  TIC  100  CRYSTAL  AXIS, 
UP  • 1.66  IS  THE  ESTIMATED  TRANSrORMAT ION  POINT  fOR  FOR  SHOCKS 
ALONO  the  m DIRECTION. 
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f*Aoc  mil 

99-10-  — I 
SOOIOH  CHLORIK 


NA-CL 


VO  • 0.W61  ce/0 

voi  • o.wen  cc/o  ca  - 3..!ic>  kh/scc 

IN  THI:  TABLE  BELOW.  DENSITY  IS  CIVEN  IN  C/CC.  VELOCITIES  IN  KH/SEC  AND 
PT>ESSUHC  IN  KIlOBANS.  SH  DESIGNATES  SAMPLE  HOLDER. 

TABLE 


RHOQ 

US 

UP 

P 

v/vo 

SH 

UPlSHI 

5.16 

R.I6 

0.98 

93 

0.665 

CU 

0.37 

• 

W.73 

0.96 

100 

0.79H 

AL 

0.70 

. 

6.59 

1.33 

195 

0.7H6 

AL 

I.IO 

- 

9. HI 

1.99 

165 

0.719 

FE 

1,03 

- 

S.S9 

1.99 

193 

0.7IS 

AL 

1.35 

- 

9.66 

1.71 

509 

C.699 

At. 

I.R5 

- 

9.96 

1.69 

536 

0.690 

AL 

I.9H 

- 

6.  16 

a. 07 

57B 

0.667 

AL 

I.7S 

- 

7 iS 

3. as 

9W7 

o.soe 

AL 

.?.80 

- 

B.Sl 

<4.10 

790 

0.9S0 

FE 

a. BO 

3. SO  ♦ 

1 .39  UP 

KM/SEC 

rOR  UP  PFTHtEN 

0.6 

AND  S. 1 KM/ SEC 

SIQ  US  • O.OA 


COMMENTS: 


II  SOTRCE:  AL'TSHULER,  L.V..  KU.C‘iMOVA.  l.V.  AT®  PAVIOVSKI I . M,N. 

SOVIET  PHYS.-JLTP,  VOL.  P.  10  M96H 
at  EXPERIMENTAL  ILCHNIOUE  A 
DATA  HCOUCTION  TECHNIQUE  B. 

31  THE  SAMPLES  WERE  POSIT IOnE.D  ON  Pl.AIES  Of  CU,  AL  AND  fC  AS  INOICAIEO 
IN  COLUMN  6 AND  7 OP  TK  TABLE, 
m Tpr  HUGONIOTS  0^  TI4-SE  Pt.ATt  MATERIALS  HERE  TAKEN  PROM 

al'Tshuler,  l.V,.  kormcr.  s.b..  oav:anova.  a. a.,  and  trunin,  r.f. 

SOVICl  PHYSICS  JETP  >'0L  11.  P.  S73  U«OI 

the  unloading  ADIABATS  here  obtained  BY  REELECT INO  THE  HUOONlOT  IN 
THE  PRESSURE  PARTICLE  VELOCITY  PLANE. 

SI  CB  AS  HELL  AS  TIC  DEBYE  TElfCRATURE  ITS  I DEO,  K 

HEAT  CAPACITY  tCVI  Q.OPI  J/C/OEO. 

EXPANSION  COCEEICIENT  0.000116  PER  DEO. 

CATION  TO  ANION  DISTANCE  KX 

here  OBTAINED  EROH  AL'TSHULER.  L.V.,  PAVLOVSKII.  H.N.  AND 
KULESHOVA.  L.V.  SOVIET  PHYStCS-SaiO  STATE  VOL.  S.  P.  503  <19631 
61  THE  VALUE  CT  VOI  LISTED  HAS  OBTAINED  FROM  A CATION  TO  ANION  DISTANCE 
or  5. 850  A.  SEC  A.C.A.  MONOCRAPH  NL»«ER  S lAHLRtCAN  CRYSTALLOGRAPHIC 
ASSOCIATION.  PaVCHVSTAL  BOCK  SERVICE,  BHOOta.m  1963)  5NU  E0. 
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H : 

' 

99-|0---a 

SOOIUH  CHLOWlOE 
NA'CL  SINOCE  CRYSTAL 

VO  - 0.V63  CC/0 

voi  - o.Hisaa  cc/o 

IH  TS€  table  BELOU,  DENSITY  IS 

GIVEN  IN 

PAGE  S52 

0/CC.  VEIOCITIES  IN  KM/SCC  AND 

prcssik:  in  kbars. 

STNO-STANOARO  MATERIALS  THAT 

DETCRMIN  THE  PRESSURE)  H 

RLAt.  i plexiglass  DEE  INES 

THE  AL 

CROSS- CURVE . AL 

ALIHINUH  STANOAHO  ONLY.  3 

•• 

OIR  • SHOCK  DIRECTION.  DEG-DEOREES. 

TABI.E 

RHOO  US  UP  P V/VO 

STNO 

Din  1 

, 

f'- 

a. 16  V.9P 

1.06 

no. 

0.709 

PLAL 

(1001  1 

> 

k 

^.9N 

1 .00 

IIS. 

0,706 

- 

1 

N.9S 

1 .00 

III. 

0.790 

- 

1 

N.96 

1 .09 

na. 

70S 

- 

■ 

‘ 

S.07 

1 . 10 

120. 

0.703 

- 

i 

a.  m 

1 . 17 

128. 

0.776 

- 

1 

'■ 

s.ai 

1 .26 

IS|  . 

0.760 

- 

1 

!,  ■ 

s.i?s 

I .32 

IS7. 

0.706 

- 

|| 

i 

a. so 

1 .3S 

laa. 

0.752 

• 

; 

a. SI 

1 .-*2 

166. 

0.73B 

- 

- 

a.s6 

I .ss 

170, 

0.736 

- 

- 

a. SB 

1 .SI 

167. 

0.7S3 

• 

- 

- a.aa 

i .SI 

168. 

0.7SS 

- 

a. 61 

1 .66 

189. 

0,722 

- 

. 

a.ea 

1 .S6 

177. 

0.7S0 

- 

a. 6a 

1 .ao 

182. 

0,733 

- 

- 

■■ 

a. 72 

1 .as 

190. 

0,7.31 

1 

a.B2 

1 .69 

2K7. 

0,710 

- 

a. 06 

1 .69 

21S. 

0,712 

a. 07 

1.71 

217. 

0.709 

- 

a. 00 

1 .CO 

21c. 

0.71S 

■ 

a. 00 

1.73 

220. 

0 . 70(j 

l' 

a. 91 

1 ,69 

216. 

0,7  IS 

• 

1 

a. 90 

1.73 

223. 

0.711 

- 

; 

6. 10 

1.80 

2SS . 

0 . 697 

i 

6.20 

1 .95 

261  . 

0.680 

6.2S 

2,02 

272. 

0.676 

a 

a.Bs 

1 7S 

219. 

0.702 

AL 

■ 

a, 93 

1 .00 

215. 

0,717 

[ 

6.ia 

1.92 

caa. 

0.688 

- 

2.16  6.33 

2,oa 

280. 

0.676 

- 

6.37 

2.  IS 

29S. 

0.66s 

- 

6. S3 

2.  36 

S2B. 

0.633 

- 

6.SS 

2.27 

316. 

0.6S7 

- 

1 

6.S6 

2.39 

333. 

0,629 

- 

6.aa 

2.S6 

3SB. 

0.62S 

- 

; 

G.7S 

2.00 

SOS. 

0.629 

*■ 

6.79 

2.62 

J0S. 

0.6IS 

- 

ii 

SI 

1 ^ 
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&OOIUM  C«ONIDC 


16 


us 

UP 

P 

v/vg 

STND 

018 

5.ei 

2.66 

391 . 

0.609 

6.88 

2.66 

395. 

0.613 

6.85 

2.75 

SIS. 

0.60S 

• 

6.99 

2.76 

S17. 

0.605 

" 

7.01 

2.80 

S2S. 

0.600 

“ 

7.15 

2.81 

SS9. 

0.593 

7.27 

2.96 

S65. 

0.593 

• 

7. S3 

3.08 

sgs . 

0.585 

* 

7,71 

3.20 

533. 

0.585 

• 

7.95 

3.33 

572. 

0,C3I 

m 

8.28 

3.56 

632. 

0.667 

8.5S 

3.70 

682. 

0.567 

» 

* 

8.59 

3.71 

6ae. 

0.568 

m 

S.75 

0.88 

90. 

0.815 

PL  At 

mu 

5.00 

I.OS 

112. 

0.792 

- 

• 

5.  SB 

1 .SI 

187. 

0.7S3 

- 

• 

5.72 

1 .5S 

190. 

0.731 

- 

“ 

5.ai 

1 .66 

208. 

0.7IS 

- 

5.9S 

1 .97 

253. 

0.668 

“ 

- 

5.05 

1 .71 

220. 

0.713 

• 

- 

5.98 

i.ei 

23S. 

0.697 

" 

■ 

6.01 

2.03 

26S 

0.662 

- 

• 

6.06 

2.05 

268. 

0.662 

* 

5.7S 

t .61 

200. 

0.720 

At 

* 

5.86 

1 .79 

225. 

0.696 

- 

• 

5.99 

1.95 

252. 

0.67S 

- 

•* 

DEO 

6.00 

1 .92 

2S9. 

0.680 

- 

•10 

6.06 

1 ,95 

255. 

0.678 

- 

•* 

• 

6. OB 

1 .80 

216. 

0.70S 

- 

- 

“ 

6.25 

2.20 

297, 

0.6SB 

• 

• • 

* 

6.S2 

2.38 

330. 

0.629 

6.90 

2.65 

395. 

0 61b 

• 

» 

• 

S.70 

0.8fl 

B9. 

0,813 

PtAL 

1 1 101 

5.. 16 

1 .29 

IS9. 

0.753 

- 

5.SS 

1 S2 

166. 

0.718 

“ 

' 

5.22 

1 .2*3 

1S5. 

0.TO3 

" 

1112) 

5.36 

1.16 

157, 

C.7S6 

• 

■ 

J.52  * 

1 .182' 

KM/ see . 

NACL  STHUCtURE. 

UP  i.rss 

THAN  2.06 

510  US  -•  O.OS7  KM/SCC. 

US  « 1,?6  * l.TO'IJP  KM/5CC. 
Sf(>  US  • 0.0H5  KH'StC. 

US  • 2. S3  • I .65*UP  KM^SCC. 
SIO  US  • 0.055  KK--SCC, 


UP  aCTwetM  2.2  and  1.0  KM/Stc. 
UP  OMf  ATfIR  THAN  1.1  KM/SCC. 


COMMCNTSi 

II  SOURCEi  HAUVCR.  0.  €.  ANO  MCLANl,  A. 


U06MS/77 


4* 


PAOe  ^5^ 

B.R.L.  REPORT  0flL  MR  ^061  119701 

BALLISTICS  RESEARCH  LABS..  ABEROCCN  PROVING  OROUND, 

MARYLANO,  OSA. 

i\  experimental  TECHNIQUEi  M rOR  THOSE  POINTS  MARKED  WITH  PLAL 

Cl  - - - - - AL 

DATA  REDUCTION  METHOOt  6 

31  THE  A».  CROSS  CURVE  Of  TIC  POINTS  MARKED  WITH  PLAL  WAS  LOCATED  WITH 
THE  KNOWN  P-UP  CURVE  OF  A PtCXlOLAS  DISK.  FOR  THE  PLEXIGLAS  USEOi 
US  - a.69SO .S38*UP  KH/SEC  AND  RHOO"  I . IB  0/CC 
SEE  HAUVER.  O.C.  AND  MEL  AN  I . A.  8RL  REPORT  N0.l»9,  AUGUST  I96N. 
m A TRANSITION  IS  CeSERVEO  AT  P • £B0  KILOBARS.  FOR  SHOCKS  IN  THE  tIOOl 
DIRECTION  ANO  AT  aBQ.  KBARS  IN  THE  Hill  DIRECTION. 

01  rURTICR  WORK  IS  IN  PROGRESS. 

THE  VALUE  OF  VOi  LUS  OBTAINED  FROM  A CATION  TO  ANION  DISTANCE  OF 
a.BcN)  A.  SEC  A.C.A.  HONOORAPH  NUMBER  S lAMERlCAN  CRVSTALLOORAPHIC 
ASSOCIATION,  polycrystal  BOOK  SERVICE.  BROOKLYN  I9B3I  SUD  CO. 


PAOC  M6S 

99-I0---3 
SOOlUH  CHLQRIOC 

NA-CL  SINWE  CRYSTAL 


too  AXIS 

VO  ■ O.H6«*  CC/0  CL  * *«.75  KH/SCC  CO  - 3.S2  KH/SEC 

CS  ■ ^.^0  KM/  S£C 

III  AXIS 

VO  - 0.H63  CC/0  a ■ s.na  km/scc  co  ■ kh/scc 

CS  ■ i.m  KM/SCC 

VO  I - 0.*«6a2  CC/0 

IN  THE  table  SCLON.  DENSITY  IS  OIVCN  IN  0/CC.  VELOCITIES  IN  MM/HICROSCC. 
AND  PRCfiSURE  IN  KIL08ARS. 


TABLE 


AXIS 

RHOO 

us 

urs 

UP 

P 

V/VO 

PRESSURE  IN 

AL  BASE  PLATE 

100 

f.lSO 

3.H5 

1.73 

aaa 

0.710 

aoH 

100 

a.  ISO 

S.07 

a.aa 

1 . 10 

lao 

isa 

too 

a.  ls^ 

6.06 

i.OO 

1.86 

anj 

H.69S 

lao 

> 100 

a.  IG3 

G.a^ 

- 

1.97 

PGG 

0.68H 

368 

lOO 

a.  IS3 

0.03 

9. HO 

H.07 

791 

0.5H9 

1050 

100 

a.  iM 

7.7e 

6.aa 

3.ai 

533 

0.58«* 

68H 

100 

a.  ise 

G.a^ 

H.08 

a.  05 

a77 

0.671 

368 

100 

a.  IS7 

8.H7 

8.  la 

J.77 

689 

0.555 

877 

100 

a.  ISO 

G.3H 

H.55 

a.ae 

313 

0.6H0 

HI9 

100 

a.  ISO 

6.71 

9.3H 

a. GO 

380 

0.599 

519 

100 

a.  IS7 

8.16 

7.36 

3. Ha 

boa 

0.581 

7GH 

100 

a.  iss 

9.05 

8.77 

H.oa 

78H 

0.556 

986 

100 

a,  mv 

6.36 

H.89 

a.  33 

318 

0.65H 

Ha7 

100 

a.  iHi 

7.83 

6.38 

3. 19 

535 

0.59.1 

680 

III 

a.  ISO 

5.88 

3.75 

1 .88 

a38 

0.680 

lao 

l‘> 

a,  IS7 

5.98 

H.07 

a. 01 

aeo 

0.66H 

351 

III 

a.  163 

6.00 

- 

a. 00 

as9 

0.6G7 

3H8 

, III 

a.  IS3 

6. OH 

H.  3H 

a. 09 

a?a 

0.65H 

368 

III 

a.  ISO 

e.f'G 

3, as 

3.7H 

r.99 

0.568 

877 

III 

a.iov* 

6. as 

H.56 

a. a? 

308 

0.637 

H19 

1 1 1 

a.  lei 

6.77 

5. Ha 

a. 60 

39a 

0.60H 

519 

III 

a.iS7 

8.11 

7.H9 

5.H3 

600 

0.577 

76H 

1 III 

) 

a.ioa 

9.08 

8.7a 

H.Ol 

787 

0.S58 

968 

UNKNONN 

a.  165 

5.86 

- 

1.76 

aai 

0.700 

896 

UNKNOHN 

a. 151 

9.00 

0.6a 

H.I5 

803 

3. 039 

loaa 

UNKN0M4 

a. 153 

7.aa 

6.  .36 

3. 01 

H68 

0,583 

616 

UNKNOWN 

a. 153 

8.H5 

5.  IH 

a. 51 

3H9 

0.611 

H69 

UNKNOM4 

a.  159 

8.6a 

8. 19 

3.73 

69H 

0.567 

87H 

UTAOHOWN 

a. 155 

7.07 

5.61 

a. 80 

Ha7 

0.60H 

SS8 

1 


U06/ 1*«/77 


PAa  4S6 

SODIUM  CHLORIOC 


AXIS 

RHOO 

US  UTS 

UP 

P 

v/vo 

PRESSURE  IN 

UNKNOWN 

2. 157 

7.10  5.56 

2.79 

V27 

0.607 

558 

US  • 3.606  * 

l.33H>UP  KH/SEC 

(FOR 

100  AXIS) 

SIOMA  US  ■ 0. 

027 

FROM  UP  • 

I.IO 

TO  1.97 

KM/SEC 

US  • 3,150  « l.^^6•UP  Kn/SCC  (FOR  100  AKI5) 

SIOMA  US  - 0,098  FmH  UP  • 3,^0  TO  H,07  KM/5CC 

US  ■ 3,630  • I.I6M*UP  KH/SCC  IFOR  III  AXIS! 

SIOMA  US  <•  O.QSa  FROM  UP  > 2,00  TO  2,68  KM/SEC 

US  • 2.375  « l.675*UP  KH/SCC  IFOR  III  AXIS* 

SIOMA  US  • 0.026  FROM  UP  > 3.7H  TO  H.01  KH/SCC 

US  ■ 3. I7«>  * I .357<UP  KH/SCC  (FOR  100,  1 1 1 AND  UNKNOMI  AXIS) 

SIOMA  US  « 0.098  FROM  UP  « 2.25  TO  3.01  KH/SCC 

US  • 3.23H  * I.S28*UP  KH/SCC  (FOR  100.  1 1 1 AND  UNKN0M4  AXIS) 

SIOMA  US  • O.IOI  FROM  UP  - 3.19  TO  ^.I5  KM/SEC 


COMHCNTSt 

II  SOURCE i COMPILER 

L.  R.  L.  EQUATION  OF  STATE  FILE 

LAURENCE  RADIATION  LA80RAT0RY,  LlVERHORE,  CALIFORNIA 

21  experimental  TCCHNIOUE  e (aluminum  standard  base  PLATE) 

DATA  REDUCTION  TCCFMtOUE  8. 

, 31  PART  OF  THE  TAOULATEO  DATA  ALSO  REPORTED  BY  CHRISTIAN.  R.  H..  IN 

EQUATION  OF  STATE  OF  ALKALI  HALIDES  AT  HICH  PRESSURE  iThCSISl 
UCRL-^900  HAY  16.  1957  UNIVERSITY  Of  CALIFORNIA. 

LAURENCE  RADIATION  LAOORAIORY.  LlVERHORE.  CALIFORNIA. 

HI  A TRANSITION  IS  OOSCRVEO  AROLfC  220  KIL06ARS  FOR  NA-CL  WITH  III  AXIS 
OF  ORIENTATION  AND  AROUND  270  KIL06ARS  FOR  CRYSTALS  WITH  100  AXIS  OF 
ORIENTATION. 

51  A SUFFENINO  OF  TIC  HUGONIOT  CAN  BE  OBSERVED  BE  TWEEN 
>160  AND  535  KIL08ARS. 

6)  ALSO  LISTED  IN  REFERCKE  Of  COMMENT  3 ARTi 

i DEBYE  TEMPERATURE  281  DEO.  K 

i HEAT  CAPACITY  ICVI  0.83  J/O/OCO. 

EXPANSION  COEFFICIENT  0.0001 19  PER  OEO. 
COMPRESSIBILITY  H-.ii  PER  NCfUfiAR 

; MELTING  POINT  808  DEO.  C 

7)  THE  VALUE  OF  VOI  MAS  081AINE0  FROM  A LATTICE  CONSTANT  OF  5.6S009  A 
A.C.A.  HONOORAPM  NW«tR  5 (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
polycrystal  book  service  I963<  2ND  EDITION. 

I 8)  SOUND  VELOCITIES  HERE  MEASURED  BY  H.L.  DUNEOAN  (SUPPORT  ENOtNEERINO, 

ultrasonic  CROUP)  LAWRENCE  RADIATION  LABORATORY.  LlVERHORE.  CALIF. 


r 


I 


Uf«/|N/77 


SODIUM  aLORioe 


NA-CL  pwssi:d 


VO  • 0.M66  CC/0  CL  - H.50<>4.59  KH/SCC  CO  > B.Vt  KH/SCC 

voi  • o.MBee  cc/0  cs  • e.m  km/sec 

IN  THE  TABLE  BELOU.  OCNSITY  IS  OIVCN  IN  U/CC.  VCtOCITIES  IN  KM/NICROSCC 
AND  PRESSURE  IN  KiLOEIARS. 

TABLE 


RHOO 

US 

UFS 

UP 

P 

v/vo 

PRESSURE  IN 
AL  BASE  PLATE 

B.I3S 

a. 66 

3.S6 

1 .78 

BBB 

0.696 

BB6 

B.  146 

6.07 

4.04 

1 .99 

B68 

0.67B 

351 

5,l‘«a 

6. IB 

3.99 

1 .98 

B60 

0.677 

346 

6.49 

B.88 

1.39 

I6B 

0.760 

BBO 

B.  ISI 

5.94 

3. SI 

1.74 

BBS 

0.707 

B94 

B.  I3B 

6.00 

e.BS 

1 . II 

1 18 

0.779 

IV 

B.  mB 

6. 99 

- 

1 .88 

B57 

0.681 

VO 

B.I*«0 

4. IB 

1 . 14 

0.S4 

48 

0.871 

69 

B.  I‘*i 

6. OB 

B.34 

1 .17 

IB6 

0.767 

173 

B.  mB 

6.38 

B.BB 

1.39 

160 

0.741 

BI8 

a.  131 

6.86 

3.40 

1.70 

BIB 

0.710 

B83 

B.isa 

a. 73 

B.BB 

3.71 

696 

0.676 

870 

B.l**6 

6.V 

S.IB 

B.50 

360 

0.617 

469 

B.IS9 

6,14 

4.14 

B.06 

B73 

0.666 

368 

B.  149 

8.60 

B.B3 

3.76 

693 

0.S64 

870 

B.  ISO 

6.34 

4.6S 

B.BB 

3IB 

0.640 

419 

B.  ISO 

8.16 

7.BB 

3.43 

601 

0.679 

764 

a.  ISO 

8.99 

8.44 

4.03 

779 

0.6V 

986 

B.  ISB 

8.73 

- 

3.74 

703 

D.67B 

880 

a.  ISO 

a. 67 

7.59 

3.76 

693 

0.561 

B60 

B.  149 

8.70 

- 

3.74 

699 

O.S70 

MO 

B.  ISI 

6. 10 

B.33 

1 . 1 1 

IBB 

0.7BB 

I6S 

a.  IS3 

5.08 

B.B7 

1 . 10 

IBO 

0.783 

163 

B.  ISO 

6.00 

3.47 

1.77 

BB9 

C.704 

301 

a.  IV 

6.96 

3. 40 

1 .66 

BI4 

0.7BI 

B8I 

B.  IS3 

a.PB 

B.I7 

1.07 

1 16 

0.787 

169 

B.ISO 

4.96 

B.B4 

1 . 16 

IBB 

0.760 

I7B 

B.IV 

4.9B 

B.B6 

I.Oi 

107 

0.796 

148 

US  • 1.'«»  » I.MW  IP  MM/MICROSEC  PROM  UP  • 1 . 00  TO  1 .00  MH'MICROSEC 
SIGMA  US  - 0.070 


US  • J.SIS  ♦ I.S7I  UP  Itl/MICROSEC  TROM  UP  ■ 3.70  TO  W.03  MM^MICROSEC 
SIGMA  US  - 0.098 


COHHCNrSi 
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PAOC  ‘♦58 


n SOUfKil!  COMPILER 

L.  R.  L.  EQUATION  OT  STATE  FILE 

LAWRENCE  RADIATION  LABORATORY.  LIVERMORE,  CALIFORNIA 
3)  EXPERIMENTAL  TECHNIQUE  B (ALUMINUM  STANDARD  BASE  PLAIEI 
DATA  REDUCT.'ON  TECHNK3UC  B. 

3)  T^€  HUOONIOT  FOR  PRESSED  NA-CL  IS  CONSISTENT  WITH  THE  SINGLE 


CRYSTAL  HUOONIOT. 

TK:  TRANSITION  BETWEEN  230  AND  270  KlUOBARS  OBSERVED  FOR  SINGLE 
CRYSTAL  NA-CL  IS  LESS  PRONOUNCED  FOR  PRESSED  NA-CL. 

SI  VAI.UC  OF  VQI  WAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  S.6‘4008  A 
A.C'A.  monograph  number  S (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
polycrystal  book  service  19631  3tO  EDITION.  . 

61  SOUND  VELOCITIES  WLRE  MEASURED  BY  H.L. 

ULTRASONIC  OWUPI  LAWRCNC^  RAOIAttON  LABORATORV.  LIVERMORE.  CALlF. 
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U06/IH/77 


PAOC 

99-10---*i 
SODIUM  CHLORIDE 

NA-CL 


VO  * n.seiQ  cc/o 

VOI  ••  O.M6£S  CC/0 

IN  THE  TA8LCS  BELOH,  DENSITY  IS  OiVEN  IN  0/CC.,  VELOCITIES  IN  KM/SEC., 
AND  PRESSURE  IN  KILOBARS.  ST  tCSlONATES  THE  STANDARD  MATERIAL  AND  UPlST) 
IS  THE  PARTICLE  VELOCITY  CT  THE  STANDARD. 

TA8LE  I 

SINGLE  CRYSTAL 


RHOO 

US 

UP 

P 

V/VO 

ST 

upisn 

5.189 

8.57 

5. OH 

576 

0.676 

AL 

1.75 

- 

10.39 

9.19 

1 170 

0.900 

FE 

3.e0 

- 

10.73 

9.99 

1590 

0.H83 

FE 

3.CT9 

- 

11.6! 

9.99 

IH9D 

O.HUS 

FE 

W . 16 

- 

I5.l‘< 

6.95 

1710 

0.H63 

FE 

H.bfe 

- 

11. as 

6.80 

17HO 

0.H59 

AL 

6.03 

- 

12.96 

7. 83 

5500 

0.399 

FE 

9.HH 

• 

16. 8M 

11.09 

H050 

0.3*<H 

AL 

9.99 

US  • 3.S6  ‘ I.WI  UP  KM/SEC.  rOR  US  ^ROM  6.0  TO  12.0  KM.'SEC. 
SIOMA  US  • 0.  I'«  KM/SEC. 

US  • J.79  ♦ i. 103  UP  KH/SCC.  TOR  US  FROM  15.0  TO  16.8  KM/SEC. 
SIOMA  US  - 0.07  KH/SEC. 

VO  • 0.6Q9-1 .009  CC/0. 

TAKE  II 
Porous 


RHOO 

US 

UP 

P 

V/VO 

St 

UPiSTl 

1 .‘*30 

H.99 

5.59 

165 

0.939 

Al. 

1 .60 

- 

7.57 

3.R1 

397 

0.H79 

TE 

5.37 

- 

B.95 

H.6t> 

968 

0.H95 

AL 

3.9H 

- 

9,06 

H.97 

6H9 

0.H91 

fE 

3.19 

- 

9.93 

5.66 

eoH 

O.H30 

FE 

.1.60 

- 

10. 19 

6.00 

OTH 

0.HI3 

AL 

H.69 

- 

10. H7 

6.11 

919 

0.HI7 

AL 

H.76 

0.991 

H.H9 

5.93 

115 

Q.H5I 

AL 

1 .60 

- 

6.68 

H.06 

568 

0.395 

Ft 

r?.37 

- 

a. S3 

6.15 

H5H 

0.389 

AL 

3.9H 

0.991 

8 9H 

9.30 

HH9 

0.379 

FE 

3.19 

- 

9.9H 

6.05 

970 

0.369 

rc 

3.00 

- 

10.08 

C.60 

699 

0..3H6 

AL 

H.69 

- 

10. H9 

6.70 

699 

0.365 

AL 

H.76 

L 

f. 

] us  • 0.609  * I.9S8  UP  - 0.0993  UP**?  KH/SEC.  TOR  RHOO  • 1 .M30  0/CC. 


UQ6/ IH/77 
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PAGE  Mf,0 


SOCIUM  CHLORIOC 


RHOO 


US 


UP 


V/VO  ST  UP(ST» 


FOR  US  BETWEEN  6.0  AND  10.5  KM/5EC.  SIGMA  US  • O.OB  KM/SEC. 

US  • 0.191  ♦ 1.768  UP  - 0.0370  UP**2  KM/SEC.  FOR  RHOO  ■ 0.991  0/CC. 
FOR  US  aTTHEEN  H.9  AND  10.5  KM/SEC.  SIGMA  ■ O.IBKM/SEC. 


J 


COMMENTS! 

1)  SOURCE.  KORMER.  S.  8..  SINITSYN.  M.  V..  FUNTIKOV.  A.  I..  URUN.  V.  0. 
AND  BLINOV.  A.  V. 

SOVIET  PHYS-JCTP.  VOL.  20.  P.  8M  <19691 

J,  CXPTL.  THEORCT.  PHYS.  lU.S.S.R.l  VOL.  M7.  P.  1202  (196m 

21  EXPERIMENTAL  TECHNIQUE  A 

DATA  REDUCTION  TECHNIQUE  B ^ 

VOl  WAS  OBTAINED  FROM  A CATION  TO  ANION  DISTANCE  Of  2.920  ANGSTROMS. 
SEE  A.C.A.  MONOGRAPH  NUMBER  5 lAMCRICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
POUKRVSTAL  book  service.  BROOKLYN  19631  ,-»NO  ED. 
m THE  MEASURED  EXPERIMENTAL  ERROR  IN  THE  SHOCK  vtLOLlTY  BLLOW  10  KM/ jEC 
IS  1 PERCENT  OR  LESS  AND  FOR  TIC  M10(CR  VALUES  ‘S 

APPROXIMATELY  2 PER  CENT.  THE  VALLC  Of  Th1  SHOCK  VELOSITY  WAS 
OCTCPMINEn  FROM  5-8  EXPERIMENTS. 

51  AOOiTIONAl.  constants  LISILD. 

ICAT  CAPACITY  • 0.B539  ^lOULEb/O/OEO. 

HAND  GAP  - 7.7  EV. 

61  THE  ALUMINUM  STANDARD  HUOONIOT  IS  CHAHACTERl  LO  BY  Tl-C 

RELATIONSHIP;  US  • 5.2^  ♦ I H5B*UP  - ° ^ 
SIGMA  US  • 0.013  KM/SEC.  FOR  UP  • 0 TO  10.5  KM/SEC 

RHOO  • 2.71  C-/CC, 
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SODIUM  CHLORIDE 
99-10---5 


TABLE  1 I 


! 


I 


PAOC  >i6l 

99'l 

SODIUM  0ROM.OC: 

NA-BR  PRCSSCD 


VO  > 0.316  CC/0 
VOI  ■ 0.3118  CC/0 


IN  TIC  TABLE  BCLOM.  OCNSITV  IS  GIVEN  IN  C/CC,  VELOCITIES  IN  MM/HICROSEC, 
ANOr%SSURE  IN  KILOBARS. 

TABLE 


RHOO 

US 

UTS 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3. 16S 

3.38 

1.13 

O.M 

68 

0.836 

76 

3.  177 

3.3H 

1.08 

0.64 

67 

0.839 

73 

3.16 

R.OO 

a. 07 

1.06 

133 

0.736 

166 

3.  160 

R.<f9 

a. 61 

1 .30 

177 

0.697 

216 

3. 16S 

H.38 

a.  73 

1.36 

189 

0.689 

230 

3.  :3i* 

4,79 

3,30 

1 .63 

247 

0.669 

293 

3.  ISb 

S.  10 

- 

1 .83 

293 

0.B4I 

346 

3.  IS8 

S.OG 

3.80 

1 .86 

a96 

0.636 

346 

3.  17 

s.  to 

3.69 

1 .89 

306 

0.630 

366 

US  * t*.6i?0  • l.i^M  UP  HH'HICMOStC 
SIGMA  US  • 0.037 


CONMENISi 


I I SOUHCE!  COMPILER 

L.  R.  L.  EQUATION  0<’  SlAtf  riLC 

LAWRENCE  RAOIAtlON  LABOii/.TORY.  UMRMOHC.  CALIEOHNIA 
?»  experimental  TECWIOUE  B (ALUMINUM  STANDARD  BASE  PLATE! 
DATA  REDUCTION  TCC!#IIOUi;  8. 

TABUr.ATEO  DATA  ALSO  REPORTED  CHRISTIAN  «.M.  , IN 
EOUATICN  Of  -VTATC  CT  ALKALI  HALlOfS  AT  HIWT  f’RtSSURC  (TMESISI 
UCRL-R900  MAY  16.  19S7  UNIVERSITY  Of  CALIFORNIA. 

(.AWFtNCE  MAOIAIION  LAPORATORY.  LIVERMORE.  CALlfORNIA. 

ALSO  LISTED  IN  PErCRENCr  Of  COMMENT  3 ARC i 

OtUYC  TEMPERATURE 
HLAT  CAPACITY  iCVi 
EXPANSION  COEmCIENT 
COMI>PtSSIBlLITY 

melting  l»OINr 


31 


S I 


S) 


POO  DEG.  K 
0.S7  J/O/OEO. 
0.000 IPO  PER  DEO. 
S.OB  (CR  MEGABAR 
7S0  DEO.  C 

VALUE  or  VOI  MAS  OOTAINCD  FROM  A LATTICE  CONSTANT  OT  S.97P99  A 
,A.  MONOORAf’M  NMIH.R  b 'AMERICAN  CRYST ALLOOHAI>M|C  ASSOCIATION. 


THE 
A.C 

POLYCRYSTAL  BOOK  SERVICE  1963>  LW  EDITION. 


] 


,3 

j 

i 


i 


l«6/|'i/77 


SODIUM  BROMIDE 
99-U-  — I 

,, 


«( 

X 

/ 

X 

« 


fU 


fO 


L, 


UP 


99'J3--I 
SOOlUM  lOOtDf. 


PAGE  MOa 


NA-I 


VO  • 0.372  CC/0 

VOI«  0.3737  CC/0  CB  • 1.96  KH/SCC 

IN  THC  TABLC  BCLOU  DENSITY  IS  OIVEN  IN  0/CC.  VELOCITY  IN  Kh/SCC  AND 
PfiESSURC  IN  KILOBAHS.  Sh  OESIONATES  SAMPLE  HOLDER. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

SM 

UPlSHi 

3.67 

2.95 

0.57 

62.0 

0.806V 

CU 

0.F7 

- 

H.8I 

1.82 

321  .0 

0.6215 

AL 

1.71 

- 

6.  IN 

2.9N 

661 .0 

0.5208 

AL 

2.82 

- 

7.2H 

3.80 

1009.0 

0.V750 

FE 

2.80 

US  « ^.09  • I.SY6  UP  - 0 0S97  UP‘*3  KM/SEC 
rOR  UP  FROM  O.a  to  3.B  KH/5EC 
SIO  US  - 0.063  KH/SCC 


COftCNTSt 

11  SOURCEi  AL’TSHULER.  L.V..  PAVLOSKlI.  M.M. . KULESHOVA.  L.V.. 

AND  SIMAKOV,  O.V. 

SOVIET  PMVS. -solid  state.  VCK.  . S,  p.  £>03  (1963) 

EXPERIMENTAL  TECHNIQUE  A 
data  reduction  tCClWIOUC  0. 

31  the  samples  mere  positioned  on  plates  Uf  CU  AL  AND  EE  AS  INOICAILO  IN 
Table  column  b. 

the  HUOONIOTS  OT’  Fl  CU  AND  AL  WEHI'  OOTAINLO  FROM 

AL'T'SHULEH.  L.V.,  KORMfR,  S.B,.  HAKANOVA.  A. A.  AND  TRUNlN.  R.F.  ; 

JETP  VOL  II . P.S73  ! 19601 
1*1  THE  AL  and  CU  AOIABAT  HERE  OBTAINED  BY  REFLECT  INO  TFC  HUOONIOT  IN  THE 
P VS  UP  PLANE.  CORRECTIONS  WERE  HAW:  FOR  FE , 

SI  OriCR  CONSTANTS  LISTED  AK  : W.UYE  TEMII'RATURE  IHO  DEO.  K 

HEAT  CAPACITY  (CVI  0.3f?5  J/O/DtO.  ’ 

CATION  TO  ANION  OISTANCE  3.i?SI  KX  ’ 

EXPANSION  COFFF 1C lENT  0.0001 JS  PER  DEO  ] 

Bl  VALUE  OF  VOI  WAS  OBTAINlD  FROM  A CATION  TO  ANION  DISTANCE  OF 
3. 2375  A.  A.C  MONOORAPtT  NUMBER  S < AMERICAN  CRY5TALLOORAPHIC 
ASSN,.  PaYCRYS  AL  BOOK  SERVICE.  DflOOKLYN  19631  2ND  ED.  1 


r' 


I ' 

I I U06/I4/77 


i 


PAGt 

W-I5---2 

SOOlUH  looioe 
NA-I  SINGLE  CRYSTAL 


VO  • O.S7S  CC/0 
VOl  • 0.2757  CC/0 

IN  THE  TABLC  KLOU.  OCNSITY  IS  GIVEN  IN  0/CC.  VCLOCITICS  IN  MH/HICROSCC. 
AND  PRCSSURC  IN  KILGOARS. 


TABLE 


RHOO 

US 

UF5 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3.638 

3.68 

2.12 

1 .02 

l2Pi 

0.7IH 

162 

3.6H0 

H.03 

2.70 

1 .36 

200 

0.666 

2S6 

3.630 

H.3S 

3.36 

I .61 

269 

0.63H 

297 

3.623 

H.68 

- 

1 .86 

310 

0.693 

368 

US  • 2.370  * 1.216  UP  MM/MICHOSEC 
SIGMA  US  * 0.062 


COMMENTS! 


II  SOURCE!  compiler 

L.  R.  L.  EQUATION  OF  STATE  rilf 

LAkRENCE  RAOIATIIM  LABORA10RV.  UVLRHCRC.  CALIFORNIA 
21  EXPERIMENTAL  TECHNIQUE  8 (ALUMINUM  5TANOAHO  BASE  fVAIEl 
DATA  HEOUCnON  TECHNIQUE  0. 

31  TABULATCO  DATA  ALSO  REPORTED  UV  CHRISTIAN.  R.H.,  IN 

EQUATION  or  STATE  C*  ALKALI  MmLIDES  AT  H|0*1  PRESSURE  (THCSISl 
UCRL-4900  may  16,  1967  UNIVERSITY  W CAlUORNlA, 

LAWRENCE  RADIATION  LABORATORY.  LlVLRMOfC.  CALIFORNIA. 

HI  ALSO  LISTED  IN  REFERENCE  OF  COMMENT  3 AREi 

OtOYE  TEMPERATURE 
MEAT  CAPACITY  ICVI 
EXPANSION  cocrnciENT 
COMPRESSIBILITY 
MELTING  POINT 

SI  the  VALUE  OF  VOl  WAS  08TAINC0  FROM  A l.ATriCt.  CONSTANT  OF  6.H76  A 
A.C.A.  MONOGRAPH  NUMBER  6 lAMEHICAN  CRVST ALLOGRAPH I C ASSOCIATION. 
POLYCRYSTAL  BOOK  SERVICE  l%3l  2N0  EDITION. 


161  DEG.  K 
0.33  J/O'OEG. 
O.QOOI36  PER  OCO. 
7,07  PEP  MEGA8AH 
662  DEO.  C 


H63 


H06/ IH/77 


PAOr  *46*4 


99-59-2H-1---I 

JAOCITE.  BURMA  (SODIUM  ALUMINUM  SILICATE)  (SILICATE  ROCIO 
NA-AL-SI&-06  ABOUT  100  VaUME  PERCENT 


VO  • 0.300  CC/0  CL  • 6.66  KM/SEC  CO  • KM/SEC 

VOI-  0.399  CC/0 

THE  TABLE  LISTS  SMOCK  AND  PARTICLE  VELOCITY  IN  KM/SEC.,  PRESSURE  IN 
KBARS  AND  DENSITY  IN  0/CC.  ST  DESIGNATES  THE  SAMPLE  HOLDER  AM)  STANDARD 
MATERIAL. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

USIST) 

3.33 

7.0V 

1.03 

569 

0.869 

6.96 

3.33 

7.78 

1.06 

571 

0.866 

6.97 

3.33 

7.06 

1 . 19 

313 

O.0V7 

7. IB 

3.33 

B.55 

I.V8 

VOI 

0.855 

7.60 

3,33 

8.56 

1 .va 

V06 

0.850 

7.60 

3.33 

8.50 

1 .61 

VI. 3 

o.eiv 

7.6V  ' 

3.33 

8.80 

1 .91 

660 

0.785 

8.53 

3.33 

B.7B 

1 .99 

683 

0.773 

8.33 

3.33 

9.07 

5.31 

sae 

0.7V6 

B.77 

3.33 

9.06 

5.35 

701 

0.7V5 

U.7Q 

3.3V 

9.33 

5.81 

87V 

0.700 

9.V5 

3.33 

9.39 

3.05 

9VV 

0.678 

9.60 

3.33 

9.V5 

3.06 

969 

0.676 

9.73 

3.36 

9.75 

3.3V 

1086 

0.667 

10.13 

3.SV 

9.83 

3.60 

IIV7 

0.6V6 

10.33 

US  • 6.SV  * I.I5VUP  KM.'S£C.  row  UP  LESS  1HAN  c».4  KM/SEC 
SIOMA  US  • 0.088  KM/SEC. 

US  • 6.S6  • 0.939»UP  TOR  OREA1EB  THAN  ,1.0  KM/SEC 

SIGMA  US  • 0.051  KM/SEC 


COMMENTS  : 

I)  SOURCE  1 MC0(XLN  R.O.  /NO  KARSH  S.P. 

PRIVATE  COMMUNICATION 

LOS  ALAMOS  SCIENTinc  LABORATORY.  LOS  ALAMOS.  NEW  MEXICO,  USA 
51  CXPEHIf«NIAL  TEChWIOUG  8 

DATA  REDUCTION  ME  1 HOD  8 STANDARD  IWTERIAL  c?05N  ALUMINUM 
3)  VOI  WAS  OOTAINEO  TROM  TIC  LATTICE  PARAMETERS  LISTED  IN  CRYSTAL  DATA 
OCrCRMINAMVE  TABLES  lAMCi  :CAN  CRYSt.  ASSN.,  1963) 

^)  SAMPLE  obtained  THROUGH  f.  BIRCH.  CL  FROM  F . BIRCH,  J.  OEOPHYS. 

RES..  VOL  66.  P.  I08J  (I9G0) 

6)  rURTlCR  WORK  IN  PROGRESS 


I 


t 

1 


UOG^IH/77 


PACE 

>00-9-' -I 

POTAS51UH  rLOWlOC 
K-r  PfiESSCD 


VO  - O.HO!  CC/0 
VOl  • 0.39M  CC/0 


IN  THE  TAOLC  BCLOH.  OCNSITY  IS  OIVCN  IN  0/CC.  VCLOCITICS  IN  MM/HICROSEC, 
AND  PRESSURE  IN  KIL08ARS. 


TABLE 


RMOQ 

us 

UFS 

UP 

P 

v/vo 

PRESSURE  IN 
AL  BASE  PLATE 

a.vas 

N.as 

> 

1.11 

117 

0.738 

i«a 

a. NON 

S.G9 

a.ff« 

1.H3 

168 

0.69S 

aaa 

a.vBa 

s.as 

3.M 

1.78 

aia 

0.661 

SON 

a. NTH 

6.77 

S.HO 

a. 69 

H50 

o.6oa 

M3 

a. so 

•♦.70 

a. 78 

I.SS 

169 

0.69H 

aas 

a. -136 

H.ao 

a.a7 

1.17 

las 

o.7ai 

171 

a.H69 

3.91 

1.80 

0.97 

9H 

o.Tsa 

136 

US  • e.35S  ♦ I.6S0  UP  MH/MICR05CC 
SIGMA  US  • 0.0H3 


COMMENTS! 


M SOURCE:  COMPILER 

L.  R.  L.  EOUATION  OT  StATC  PILE 

LANRCNCC  RADIATION  LA80«At0Hy,  LIVERMORE.  CALIEORNIA 
^l  EXPCRIMENTAl,  TECWIOUE  B (ALUMINUM  SUNDARO  BASt  PLATE  I 
DATA  REDUCTION  TECHNIQUE  B. 

31  PART  OF  THE  TABULATED  DATA  ALSO  REPORTED  BY  CHRISTIAN.  R.  H,.  IN 
EOUATION  OF  STATE  OF  AI.KALI  MAUDES  AT  HIGH  PRESSURE  llT«SIS» 
UCRL-H900  MAY  IS.  I»»7  UNIVERSITY  Of  CALifOHNIA. 

LAWRENCE  RADIATION  LABORATORY.  LIVERMORE.  CAL  IFORNIA. 

Ht  ALSO  LISTED  IN  RirtHENCE  OF  COMMENT  3 ARE.: 


SI 


THE  VALUE  OF  VOl 
A.C.A.  MONOGRAPH 
POLYCRYSTAL  BOOK 


OCHYt  TrMPt:RATUHC 
TCAT  CAPACITY  (CVI 
EXPANSION  COCFFICICN 

compressibility 

MCLTiriO  POINT 
WAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  S.3VH  A 
NUMBER  S (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION, 
SERVICE  19631  iSHO  EDITION. 


3^1  DEG.  K 
0.81  J/C/DCD. 
0.000100  PER  DEO. 
3..TI  PER  MEOABAR 
BSS  DEG.  C 


He'S 


UOB/IN/77 


PAOC  S66 

I00-I0---J 
POTASSIUM  CMLOWlOC 

K-Ct. 


VO  ••  0.S02  CC/0 

VOI-  0,9033  CC/0  CB  • 3.02  KM/SEC 

IN  THE  TABLf.  BCLOM.  DENSITY  IS  OIVEN  IN  0/CC.  VCUOCITICS  IN  KH/SCC  AND 
PRESSURE  IN  KIUOBARS.  SH  OCSIONATES  SAMPLE  HCN..OCR. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

SH 

UPlSH) 

1.99 

3.67 

0.2B 

20.0 

U.9242 

CU 

0.17 

- 

3.63 

0.9B 

41.8 

0.8403 

CU 

0.39 

3.61 

0.98 

70.9 

0.7289 

AL 

0.69 

H.4C 

1.91 

132.0 

0.6970 

AL 

1 . 14 

\ «, 

9.21 

i .91 

198.0 

0.6341 

al 

1 .90 

- 

9.99 

2.20 

244.9 

0-6064 

AL 

1 .74 

< 

7.90 

3.40 

908.0 

0.9464 

AL 

2.82 

B.9G 

4.22 

719.0 

0.9076 

F£ 

2.80 

US  - 2. IS  ♦ I.9S  UP  KM/SEC  TOR  UP  BETWCfN  1.0  AND  4.2  KM'SCC 
SIO  US  - 0. I 


COMMENTSi 

II  Sa«CE!  AL’TSHUlEH.  L.V..  PAVLOVSKII.  M.M..  KULESI-IOVA. 

AND  SIMAKOV,  O.V. 

SOVIET  PHYS. -SOLID  STATE.  VOL.  S.  P.  205  II9H3I 
21  EXPERIMENTAL  TECHNIQUE  A 
DATA  REDUCTION  TtCHMIOUE  B'. 

31  The  samples  were  positioned  on  Pt.ATES  or  CU  AL  ANO  rt  AS  INDICATED  IN 
table  column  g. 

The  muooniots  of  rt  cu  and  al  were  obtaiwd  erom 

At'TSHULER.  L.V..  KOlTMt'R.  S.B..  (3AKANOVA,  A. A.  ANO  TRUNIN,  R.F. 

JETP  VOL  II , P.S73  119801 
41  THE  AL  ANO  CU  AOUBAT  WERE  OBTAINJ'.O  QY  REFLECTING  IHE  HUOONIOT  IN  THE 
P VS  UP  PLANE.  CORRECT  10»IS  WERE  MADE,  FOR  FE . 

91  OTHER  CONSTANTS  LISTED  ARC  i OEOYE  TEMI>ERATURt  227  DEO.  K 

HEAT  CAPACITY  (CVI  0.862  J'O/OEO. 

CATION  TO  ANION  OISTANCE  3,14  KX 
EXPANSION  COrmCIENt  0.000100  PER  OCO 

6l  POINTS  WITH  UP  - 0.98  OR  LESS  CORRESPOND  TO  A MULTIPLE  SHOCK  WAVE  Of 
WHICH  ONLY  THE  FIRST  WAVE  WAS  OOSERVEO. 

71  THE  VALUE  Of  VOI  LISTED  WAS  OUTAIMv'O  FROM  A CATION  TO  ANION  DISTANCE 
or  3.1464  A.  A.C.A.  MONOCRAPH  NUMBER  9 IAMI:RICAN  CRVST ALLOGRAPH I C 
ASSN..  ParCRYSTAL  BOOK  SERVICE.  BROOKLYN  I96JI  2ND  ED. 


U06/ 14/77 


100-10---? 
POTASSIUM  CHLORIDE 


TU  f 


VC  (SINCLC  CRYSTAL  I ■ O.SOH  CC/G 
VOI  ■ O.SO?6  CC/0 

IN  THE  TABLE  BCLOU.  OCNSITY  IS  GIVEN  IN  0/CC,  VELOCITIES  IN  HH/NICROSCC. 
AND  PRESSURE  IN  KILOSARS. 


TABLE 


- - - 

- - - - 

“ - - 

SAMPLE  ■ 

• " - • 

standard 

RHOO 

US 

urs 

UP 

P 

V/VO 

rORM 

p 

1 .988 

S.QS 

8.36 

1.81 

97 

0.700 

crystal 

168 

1 .ges 

5.19 

3.7S 

1 .88 

I9S 

0.636 

- 

896 

1 .983 

3.5S 

S.07 

8.08 

889 

0.68S 

- 

3SS 

1,970 

S.6S 

i.Od 

i .57 

ISS 

C.G6I 

PRESSED 

830 

1 .970 

3.31 

S.8S 

8.13 

838 

0.613 

- 

351 

1.953 

B.6S 

9.  PS 

S.3S 

733 

0.S9B 

1088 

US  « ?.'«06  * UP  HM/MlCROSr.C 

SIGMA  US  - 0.0‘1G 


COMMENTS! 

II  SOURCE)  COMPILER 

L,  R.  L.  EQUATION  Of  STATE  FILE 

LAWRENCE  RADIATION  LAOORAtOHY.  LIVERMCRE,  CALlfORNIA 
?>  EXPERIMENTAL  TECHNIQUE  8 (ALUMIt-AJM  STATCiARO  HAST.  Pl.ATEI 
DATA  HEOUCTION  lECHNIQUE  8. 

3>  PART  Oi-  Tl€  tabulated  DATA  AI..SO  REPORTED  BY  CHRISTIAN.  R.  H.,  IN 
EQUATION  OP  STATE  OP  ALKALI  HALIDES  AT  MIOI  PRESSUfC  lUCSISl 
OCRL-‘«S00  MAY  16.  1957  UNIVLr‘JlTY  W CALHORNIA. 

LAWRENCE  RADIATION  LABORATORY.  I IVERMORE.  CALIfiRNlA. 

SI  ALSO  LISTED  IN  REfERtl'CC  OP  COMMENT  i ARE: 

DEOYE  IEM<>LRATUflE  t'EO.  K 

ICAT  CAPACITY  ICVI  0.G5  J/O/DEG. 
EXPANSION  COf.FnCIlNT  0.000103  PER  DEO. 
COMfWSS  I U 1 L 1 T Y 3.63  PER  MEOABAR 

melting  point  778  DEG.  C 

61  THE  VALUE  OP  VOI  WAS  OBIAINLO  f ROM  A LATTICE  CONSTANT  OE  6.89  A 
A.C.A.  monograph  IAIMOCH  3 (AMERICAN  CRYSIALL(>iRAPHlC  ASSOCIATION. 
PfXYCRYSTM.  BOOK  SERVICE  J96J)  PNU  EDITION. 


f’AOf. 

100-IO---3 
POTASSIUM  CHLORIDE 

K-CL 


VO  - o.aoao  cc/o 

VOI  - 0.S033  CC/0 

IN  THE  TABLES  BELOM,  DENSITY  IS  OlVEN  IN  0/CC . . VELOCITIES  IN  KN/SCC.. 
AND  PRESS  IN  KILOBARS.  ST  OESIONATES  THE  STANDARD  MATERIAL  AND  UP(ST) 
IS  TK  particle  velocity  Of  THE  STANDARD. 

table  I 

SINGLE  CRYSTAL 


RHOO 

US 

UP 

p 

V/VO 

ST 

UPISTI 

1 .99a 

s.ea 

a.  17 

aso 

0.813 

AL 

1.7a 

- 

9.78 

S.3S 

lOUO 

o.9sa 

EE 

3.80 

- 

9.96 

5.7H 

1 mo 

o.><aH 

FE 

3. 88 

- 

10.67 

6.  16 

1310 

o.^aa 

Ft 

H.  16 

- 

10.93 

6.10 

1330 

0.4St* 

FE 

H.  IS 

- 

11. Hi 

6.71 

Ib30 

o.m  3 

FE 

H.66 

* 

11. a9 

7.  JO 

1600 

0.37? 

AL 

6.03 

- 

ia.63 

e.oa 

aoao 

0.366 

FC 

S.HH 

- 

16.69 

11.38 

3790 

0. 3lB 

AL 

9.98 

US  • 3.60  » l.mP  UP  KM'SCC.  rOR  us  from  9.7  TO  16.7  KM.-SEC, 
SIGMA  US  • O.n  KM'SCC. 

VO  « 0.709  I ,.?S9  CC/O 

table  II 

POROUS 


RHOO 

US 

UP 

p 

V.  VO 

ST 

W’iST  1 

1 .HI 

H.09 

a.  30 

ILH 

0.8a9 

Al. 

1 .80 

- 

10. 3H 

6,*.-AJ 

9f>8 

0. 3BS 

Ft 

H.  13 

0.'79H 

H.ai 

a ij6 

09 

0 . 37? 

AL 

1 .60 

- 

9.98 

7, 19 

866 

0.,?77 

Ft 

H.  13 

^iS  • 

COMMENTS: 

11  SCA.IRCE:  KORMER.  S.  B.  . SINIISVN.  M.  V..  rUNTIKOV.  A.  I . . URLIN.  V.  D. 
AND  OL INOV.  A.  V. 

SOVIET  PHYS  XIP.  VOL.  ?0.  P.  HI  I M9bSI 

J,  EXPTL.  THTOREI.  PM>S.  (U.S.S.R.I  VOL.  S7.  P.  1?02  ll'X>m 
EXPLHIMENTAL  TtC»WiOl«  A 
Data  reduction  techniouc  b 

3i  VOI  HAS  OBTAITCO  FROM  A CATION  TO  ANION  DISTANCE  Of  S.ISS>4  ANOSTPOTTS 
A.C.A.  MOTFOOHAPM  TAJMOER  6 RTCAN  CHVST  AUOGHAFHUf.  AbSOCIATlON. 
POLfCHYSTAL  DOW  SCHVia.  OHOUKIVN.  N.Y..  I9li»i  i?NO  T.O. 


M68 


U06/ IV/77 


PAGC  ^69 

S>  THE  MI  ASURCO  LXPtHIMENTAL  ftWOf*  IN  fHE  SHOCK  VELOCItV  BELOW  10  t-OI/SCC 
IS  I l-tRCENT  OR  LESS  AND  FOR  THE  HIGHER  VALUES  THE  ERROR  IS  BETWEEN 
I.S  AND  e PERCENT.  THE  VALUE  Of  THE  SHOCK  'VELOCITY  HAS  OETERMINEO 
FROM  5-8  EXPERIMENTS. 

51  AOOITIONAl  constants  LISTEDj 

HEAT  capacity  - 0.6691  XULES/O/DEO. 

BAND  OAP  • 7.5  EV. 

6)  THE  ALUMINUM  STANDARD  HUCONIOT  IS  CHARACTERI^EO  BY  TIC  FOLLOMINO 
RELATIONSHIP!  US  • 5.25N  ♦ I .M58*UP  - 0.0?76‘UP»*a  ♦ O.OOIOS*UP**3 
SIGMA  US  > 0.011  KM/SEC.  FOR  UP  • 0 TO  10. 5 KM/SCC 
RHOO  • a. 71  0/CC. 


UB6/|N'77 


TABLE  I 

POTASSIUM  CHLORIDE 
I00-10---3 


TABLE  I I 

lUM  CHLORIDE 
— 3 


PAOC  470 


)■ 

}■ 


100" I O'* -4  J 

porASSiun  Cfi.ONtoc  I 

K-CL  I 


VOI*  0.3033  CC/0 


CO  • 3.04  KH/SCC 


THE  TA8LC  LISTS  lOCAL  OCNSITY  tN  0/CC.  PARTICLE  VELOCITY  AND  OCRIVEO 
SHOCK  SPEED  IN  KN/SEC.  INSTANTANEOUS  PRESSURE  AND  PRESSURE  ATTENUATION 
IN  KBAR  AND  TINE  REQUIRED  FOR  ATTENUATION  IN  NANOSECONDS.  CRYSTALS  MERE 
SLICE  ON  1100)  AND  till)  PLANES.  U IS  VELOCITY  OF  SAMPLE  PRIOR  TO  IMPACT 
OUP  AND  OP  ARE  THE  OBSERVED  CHANOES.  T«  IMPACTED  STANDARD  IS  QUARTZ 


TABLE 


t' 

PLANE 

RHOQ 

US 

UP 

OUP 

P 

OP 

v/vo 

U 

TAU 

f' 

1 1 1 

1 .987 

3.48 

0.549 

0.000 

17.5 

0.0 

0.9504 

0.363 

- 

' 

3.9? 

0.576 

0.000 

19.3 

0.0 

0.9516 

0.404 

f- 

- 

- 

3.41 

0.335 

0.006 

55.9 

0.9 

0.9056 

0.480 

43. 

iv 

- 

3.10 

0.419 

0.015 

59.8 

1 .8 

0.8648 

0.990 

51. 

r-'- 

- 

3.  ta 

0.399 

0.01 1 

54.9 

1.6 

0.0739 

0.997 

57. 

M 

I”' 

3.3.? 

0.361 

0.011 

53.8 

1.7 

0.9815 

0.918 

39. 

y 

- 

3.55 

0.384 

0.006 

54.6 

1.0 

0.8809 

0.946 

59. 

L 

100 

3. 10 

0.459 

56.5 

U.8630 

0.990 

ijli 

- 

3.53 

0.380 

54.4 

0.8854 

0.941 

- 

3.39 

0.337 

55.7 

0.9006 

0.407 

i 

- 

3.99 

0.587 

50.5 

0.9505 

0.455 

- 

3.49 

0,595 

17.3 

0.9571 

0.366 

I-,, 

'([ 

- 

3.  10 

0.455 

56.0 

0.0639 

0.993 

- 

5.04 

0.990 

31.1 

0.8067 

0.795 

I'l 

- 

' 

3.98 

0.598 

51.5 

0.9167 

0.438 

- 

- 

3.93 

0.304 

51.3 

0.9I3B 

0.449 

■J' 

- 

- 

3.95 

0.576 

19.3 

0.951b 

0.403 

0/ 

- 

' 

3.09 

0.458 

56.0 

0.0600 

0.600 

- 

- 

3.  14 

0.389 

54.0 

0,0773 

0.944 

T| 

- 

3.99 

0.309 

51  .8 

0.91.30 

0.493 

‘'i' 

- 

- 

3. 1 1 

0.437 

57.0 

0.8999 

0.619 

US  - 3.07  ♦ |.63*UP  KM-SEC  FOR  UP<0.3I  KMrSCC 
'■  SIO  US  • 0.035  KM/SEC 

US  - 4.5a  - 5.65‘UP  KM/SEC  FOR  0.33<UP<0.W  KM/SEC 
[,  SIO  US  • 0.048  KM/SEC 

r?  NOTE  US  « P INTERFACE/ 1 RMOO 'UP)  MOT  CKPERIMENTAL 


COHHENTSt 

1 1 SOURCE  I HAYES  D.B. 

BRIT,  J.  APPt.  PMYS.  49.  IBOB,  11974) 
ai  EKPERIHENTAL  TECFWIOUEi  15  SAMPLE  IMPACTED  ON  QUARTZ  OOAOC. 

DATA  RtOUCTION  METHOD  i 0 

3)  THE  data  INDICATES  THAT  TRANSFORHAT ION  FROM  THE  NA-CL  TQ  THE  CS-CL 
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PAGE  ^7I 

SIRUCIURE  IS  tWOMPLCTE  BETICF.N  ?0.9  AND  31  KtiAPS.  tJUT  RAPID:  HORE 
THAN  *500  0/<0.MUSECI.  A SUBSCOUCNT  SLOWER  TRANSfOHHAI ION  lABOUI  5S 
O/IG.MDSCCI  APPEARS  TO  00  TO  COMPLETION  IN  THE  (MU  SAMPLES. 

■m  VOI  CALCULATED  FROM  THE  CUOIC  CELL  CONSTANT  OF  B.e9^9^  ANGSTROM  AT 
n OCO.C.  WTCKOrF.  crystal  structures  (JOHN  WILEY  AND  SONS  N.Y.  -63) 

S)  CO  WAS  calculated  FROM  THE  ELASTIC  CONSTANTS  Cl  I • N.09EMI  AND  CIS  • 
0.706EM1  OYNES/CM*‘S 


8*0 


PAOC 

lOO'll---! 

POTASSIUM  BROMIDC 


K-BR 


VO  • 0.38H  CC/0 

VOI  ■ 0.S6II  CC/0  CB  « a. 31  KM/SCC 

IN  T»C  table  BELOU  OENSlTir.  IS  GIVEN  IN  0/CC,  VELOCITIES  IN  KH/SEC  AND 
PRESSURE  IN  KILOBARS.  SH  DESIGNATES  SAMPLE  HaOER. 

TABLE 


RHDO 

us 

UP 

p 

V/VO 

SH 

UPlSHI 

a.7s 

a.aa 

0.07 

ai.o 

0.90S0 

CU 

0.17 

- 

a.Ts 

O.SO 

37. S 

0.8IB3 

CU 

0.30 

- 

a. 89 

0.S7 

45.. 3 

O.BOS0 

CU 

0.35 

- 

a.TH 

0.61 

46.0 

0.7780 

CU 

0.37 

- 

3.16 

0.90 

78.0 

0.7153 

AL 

0.69 

- 

4. SI 

i.ao 

003.0 

0.6013 

AL 

1 .50 

- 

4.90 

a. os 

000.0 

0.5900 

AL 

1 .74 

- 

6.sa 

3.00 

S74.S 

0.5090 

AL 

0.80 

- 

7.68 

4.00 

B49.0 

0.4760 

FE 

0.80 

US  1.93  » I.H>«  UP  KM/SEC  FOR  UP  BE  TUTEN  O.B  AND  >«.0  KM/SEC 

SIO  US  • 0.08 


COMMENTS: 

II  SOJRCE:  AL'TSHULER.  L.V..  I’AVLOVSKII.  M.M. . KULESHOVA,  L.V.. 

AND  SlMAKOV;  O.V. 

SOVIET  PMYS.'SaiO  state,  VOL.  S.  P.  a03  II965I 
ai  experimental  tecwiouc  a 

DATA  REDUCTION  TECHNIQUE  0. 

31  THE  SAMPLES  HERE  POSITIONED  ON  PLATES  OF  CU  AL  AND  FE  AS  INDICATED  IN 

table  column  6. 

THE  HUOONIOTS  Of  FE  CU  AND  AL  WERE  OBTAINED  FROM 

AL'TSHULER,  L.V.,  KORMER,  5.B.,  BAKANOVA.  A. A.  AND  TRUNIN,  R.F. 

JETP  VOL  II,  P.S73  (10601 
Rt  THE  AL  AND  CU  ADIABAT  MERE  OBTAINED  BY  REFLECTING  THE  HUOONIOT  IN  THE 
P VS  UP  PLAKC.  CORRECTIONS  WLRC  MADE  FOR  FE. 

SI  OTFCR  CONSTANTS  LISTED  ARE:  IXBVE  TEMPERATURE  177  DEO.  K 

HEAT  CAPACITY  :CVI  O.M|6  J/O/OEO. 

CATION  TO  ANION  DISTANCE  i,a03  KX 
EXPANSION  COCrr 1C ICNT  0.0001  IB  PER  OCO 
6!  POINTS  HITH  UP  - O.B  OR  LESS  CORRESPOND  TO  A OOUQlL  SHaK  REGION 
IN  HHICH  OM.Y  THE  FIRST  HAVE  HAS  MEASURED. 

71  TIC  value  or  VOI  LISTLO  HAS  OBTAINED  FROM  A CATION  TO  ANION  DISTANCE 

or  i.asa  a.  a.c.a.  monoorah  tajmber  s iamerifan  crystallographic 

ASSN..  PCN.YCRYSTAL  BOOK  SERVICE.  BROOKl.YN  I0B3I  aNU  EU. 


47? 
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PAGE 

too'i i---e 

POTASSIUM  BROMlOe 

K-BR  SINGLE  CRYSTAL 


VO  - 0.367  CC/0 
VOI  • 03631  CC/0 


IN  THE  TABLE  BCLOH.  OENSITY  IS  GIVEN  IN  G/CC.  VELOCITIES  IN  M1/MICROSCC. 
AND  PRESSURE  IN  KIL08ARS. 


TABLE 


RHOO 

US 

UFS 

UP 

P 

v/vo 

PRESSURE  IN 
AL  BASE  PLATE 

2.730 

3.62 

2.26 

1.10 

112 

0.670 

166 

2.726 

H.06 

2.9W 

1.W6 

161 

0.6RI 

226 

2.731 

H.56 

3.63 

1 .7^ 

2IB 

0.620 

293 

2.72 

S.BR 

*♦.07 

1.97 

26W 

0.696 

3H7 

US  - I.Wt  ♦ l.70'«  UP  MM/MICROSEC 
SIOHA  US  <•  0.0H9 


CCmiNTS: 


II  SOURCE;  COMPILER 

L.  R.  L.  EQUATION  OF  STATE  FILE 

LAURENCE  RADIATION  LABORATORY.  UVLRHORC,  CALIFORNIA 
21  EXPERIMENTAL  TECHNIQUE  B ULUMINUM  SIANOAHO  BASE  PLATE  I 
DATA  REDUCTION  TECHNIQUE  6. 

31  TABU.ATED  DATA  ALSO  REPORTED  OY  CHRISTIAN.  R.H, . IN 

EQUATION  OF  STATE  Of  ALKALI  HALIDES  AT  H|0H  PRESSURE  iTMESISl 
UCRL'MSOO  HAY  IS.  1957  UNIVERSITY  Of  CALIFORNIA, 

LAURENCE  RADIATION  LABORATORY.  LIVERMORE.  CaUFORNIA. 

SI  ALSO  LISTED  IN  REFERENCE  OF  COMMENT  3 ARE: 

DEBYE  TEMPERATURE 
MEAT  capacity  ICV) 

EXPANSION  COEFFICIENT 
COMPRESSIBILITY 
MFLT INO  POINT 

Si  the  value  of  VOt  WAS  08TAINEU  FROM  A LATTICE  CONSTANT  Of  6.596  A 
A.C.A.  HONOORAPM  TAJMBER  5 lAMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
POLYCRYSTAL  BOOK  SERVICE  19631  2ND  EDITION. 


177  DEO,  K 
O.Wl  J/G/DCO. 
0.000120  PER  DEO. 
6.70  PER  HECABAR 
735  DEO.  C 


HIS 


U0ti/|H»77 


PAGE  ^74 

lOO'l l-'-3 
POTASSIUM  QROHIDC 

K-BR 


VO  - 0.363«4  CC/0. 

VOI  - 0.3631  CC/0. 

IN  THE  TABLES  BCLCM,  OCNSITY  IS  GIVEN  IN  0/CC..  VCLOCITIES  IN  KM/SEC.. 
AND  PRESSURE  IN  KltOBARS.  ST  DESIGNATES  TriE  STANDARD  MATERIAL  AND  UPcSTI 
IS  THE  PARTICLE  VELOCITY  Oi  THE  STANDARD. 

TABLE 

SINGLE  CRYSTAL 


RHOO 

US 

UP 

P 

V/VO 

ST 

UPllSTI 

2.7S2 

V.95 

2.03 

276 

0.S88 

AL 

1.72 

• 

a. 93 

S.09 

I2SQ 

0.V29 

EE 

3.60 

- 

9.6S 

S.83 

ISSO 

0.395 

EE 

V.I3 

- 

10. V3 

6.39 

1830 

0.386 

EE 

V.56 

- 

10.33 

6.S7 

1070 

0.36V 

AL 

6.03 

- 

12.92 

B.eo 

3130 

0.321 

EE 

6.33 

- 

IS. 01 

10.60 

ViBO 

0.29V 

Al. 

9.95 

US  • 3.e3  « 1.106  UP  KH/SEC.  TOR  US  PROM  8.9  TO  IS.O  KH/SEC. 
SIGMA  US  « 0. I^  KM/SEC. 


COf*«NTS! 

II  SOURCE!  KORMEH.  S.  8..  SINITSYN.  M,  V..  nwUKOV.  A.  I..  URt.  IN.  V.  0. 

AND  a.lNOV.  A.  V. 

SOVIET  PHYS-JEIP,  VOL.  20.  P.  811  M96SI 

J.  CXPTL.  TTCORU.  PHYS.  (U.S.S.R.I  VOL.  V7.  P.  120,7  (196V) 

21  EXPERIMENTAL  TECHNIQUE  A 
DATA  RL'OUCnON  TECtWIQUt  B 

31  VOI  HAS  OOIAINEO  EROM  A LATTICE  CONSTANT  OE  6.S96  ANGSTROMS. 

A.C.A.  monograph  number  S (AMERICAN  CRVStAUOCRAiXlC  ASSOCIATION, 
POLVCRVSTAL  book  service  1963)  2ND  ED. 

VI  THE  MEASURED  E.XPER  I MENTAL  ERROR  IN  THE  SHOCK  \tLOCITY  BELOH  10  KH/SEC 
IS  I PERCENT  OR  LESS  AND  TOR  ITC  HIOECR  VALUES  THE  ERROR  IS 
APPROX IHATELY  2 PERCENT . TEC  VALUE  OT  THE  5HCCK  VELOCITY  HAS 
OETEHMINEO  EROM  S-8  EXPERIMENTS. 

SI  aooitkonal  constants  listed  1 

HIAI  CAPACITY  - 0.VI9V  JOULES/O/OtO. 

BAND  OAF  • 6.6  EV. 

61  THE  ALUMINUM  STANDARD  HUCONIOT  IS  CHARACTERIZED  BY  THE  FOLLOHINO 
RELATIONSHIP:  US  ' S.2SV  * I.VW'UP  - 0.0276*UP‘*2  • 0.0OI03‘UP**3 

SIGMA  US  • 0.013  KM/SEC.  FOR  IJP  • 0 TO  10. S KM/StC 
PMOO  - 2.71  0/CC. 


POTASSIUM  BROMIDE 
lOO-I  1-  — 3 


TABLE  I 


I 


PAOt  ^7^ 

100 -IL’--'  I 
POTASSIUH  looioi: 

K-l  SI  MOLE  CRYSTAL 


VO  « o.idi  CC/0 
VOI  • 0.3l^0  CC/0 

IN  THE  TABLE  UCLOH.  OCNStTV  15  GIVEN  IN  0/CC.  VELOCITIES  IN  NM/HICROSCC. 
ATC  F<RES5URC  IN  KILOBARS. 

TABLE 


RHOO 

US 

UFS 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3.  lOS 

3.?e 

?,ao 

1 . 10 

1 10 

0.66B 

156 

3.11 

3.70 

a.eo 

1 .<40 

161 

o.6a>< 

aig 

3.  10 

3.6? 

1 .7? 

0.69N 

093 

3.  mo 

N.‘t7 

N.07 

1 .99 

a7B 

0.656 

356 

US  - 1.707  * I.J75  UP  MM/HICROSEC 
SIGMA  US  • 0.06J 


COMMENTS: 


II  SOURCE:  COMPILER 

L.  R.  1.  EQUATION  Of  STATE  PILE 

LAWRENCE  RAOIAI  ION  LA00RA10RY,  LiVI.RMORf,  CAI  IfOHNIA 
2\  EXPERIMENTAL  TECHNIQUE  0 (ALUMINUM  STANDARD  BASE  flATEI 
DATA  reduction  TECHNIQUE  B. 

Jl  TABULATED  DATA  ALSO  REPORTED  BY  CHRISTIAN,  R.H. . IN 

EQUATIOTJ  OE  STATE  Of  ALKALI  MAUntS  AT  HlOff  PRtSSL'Rt  ITHISISI 
UCRL-‘«900  HAY  16.  1967  UNIVERSITY  Of  CAUEORNIA, 

LJW»ENCE  RADIATION  lABCRATCRY,  LIVERMORE.  C Al.  If  0/(Nl  A . 

S)  ALSO  LISTED  IN  RtfERENCE  OE  COMMENT  3 ARE: 

OEDVE  TEMEERATURC 
MEAT  CAPACITY  ICV) 

E.YPANSION  COCrriCIENT 
CC-iPHl-SSIBILITY 
MCLTIW  POINT 

SI  THE  VALUE  OE  VOI  WAS  OBTAINED  EROM  A LATTICE  CONSTANT  Of  7.066  A 
A.C.A.  MONOGRAPH  NUMBER  5 lAMlRlCAN  CRYSTAUOW/APMIC  ASSOCIATION. 
POLYCHYSTAL  book  service  10631  PNi?  EDITION. 


13?  DEO.  K 

0.30  j/&/occr. 

0.000 1 tV  PER  OEO. 
8.63  PER  MLOABAR 
6BS  DEG.  C 
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POTASSIUM  IODIDE 
100-12---1 


TABLE  I 


PAGE  476 

100-<^9-^4-l---l 

MICHOCLINC.  ONTARIO  IPOTA56IUM  ALOWINUM  SILICATCI 
K-AL-SI3-0B  PURITY  SEE  COMMENT  3 


VO  • 0. 3909-0. 39i?a  CC/0  CL(OOI  1-6.99  KM<^SEC 

VO  I-  0.3903-0.3894  CC/0 

TX  TABLE  LISTS  0Cr«ITY  IN  0/CC  VELOCITY  IN  KM/SEC.  AND  PRESSURE  IN  KBAR 
MAT  IS  the  base  plate-  OR  STANDARD  MATERIAL:  AL-ALUMINUM.  BR-BRASS 

TABLE 


SAMPLE  STANDARD 


RHOO 

USI 

UPl 

PI 

VI /VO 

US3 

UPS 

UFS 

P3 

V2/V0  D 

MAT 

urs 

3.961 

7.  19 

0.436 

80.7 

0.939 

3.97 

■'.799 

1.09 

119. 

0.B44  3.31 

AL 

1 .69 

3.990 

7.09 

- 

79.3 

0.938 

9.33 

3.10 

4.04 

399. 

0.613  4.81 

- 

3.60 

3.961 

7.33 

- 

83. 1 

0.940 

6.44 

3.69 

5.39 

450. 

0.987  4.83 

- 

4.80 

3.961 

7.96 

- 

04.8 

0.»<3 

6.96 

3.66 

9.33 

459. 

0.600  3.33 

- 

- 

3.961 

7. 14 

3.13 

973. 

0.963 

6. 13 

4.83 

BR 

4.40 

3.961 

7.19 

- 

976. 

0.969 

6. 10 

3.33 

- 

- 

US  • 

COMMENTS: 


r 


I)  SOURCE:  AK«CNS  T.J..  PETERSEN.  C.E.  AND  ROSEN9CRO.  J.T. 

J.  liCOPHYS.  HCS.  VOL,  74.  P.  (1069) 

31  EXPCHIHINTAL  tEC^♦^IOUC  Cl  ( INCL IICD  MIRRORl 
DATA  REDUCTION  METHOD  B AND  Dl  lELASTIC  NAVES! 

3l  THE  samples  here  OBTAIWO  T ROM  HAROS  NATIONAL  SCIENCE  ESTABLISHMENT 
NO  PURITY  ANALYSIS  IS  GIVEN.  THE  Of.NSlIY  IS  INSIONIEICANTLY  OlFrCRCNT 
EROM  MAXIMUM  MICROCLINE  ERCH  PONTISKAI.K  SWITZERLAND  iFlNNEY  AND  BAI- 
LEY, Z.  KRISr.  119.  P4I3  I1964II 

41  VOI  FROM  TWO  SOURCES  IN  CRYSTAL  DATA  DETERMINATIVE  TAW.CS,  DOTWAY  ANO 
OTCIK  EDITORS  IU.5.  OEP.  0»’  CW1MEIKE . N.B.S.  19731  V3.  EDITION  3 
91  CO  WAS  taken  EROM  ALEXANEROV.  K.S.  ANO  RYZHOVA.  T.V. 

DULL.  USSR.  ACAD.  Of  SCIEN5E5.  GCOPITYS.  SCR.  HO.  3.  T39  (19631 


i 
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US2 


TABLE  1 


Ml  CROCLINE.  ONTARIO  (POTASSIUM  ALUMINUM  SILICATE) 
100-29-24-l-->l 


10J-9---I 
RUOIOIUM  FLUORIOC 


PAGt  >477 


RO-F  PRCS5CD 


VO  - 0.?69-0.270  CC/0 
VOI-  0.M9  CC/0 

IN  THC  TABLE  BCLOM.  OENSITY  IS  OIVCN  IN  C/CC,  VELOCITIES  IN  HM/MICROSEC, 
AND  PRESSURE  IN  XILOBARS. 

TABLE 


RHOQ 

US 

UFS 

UP 

P 

v/vo 

PREL.SURC  IN 
AL  BASE  PLATE 

3.748 

4.83 

3.61 

1 .94 

381 

0.89B 

363 

3.769 

4.66 

3.48 

1.75 

307 

0.6^8 

341 

3.783 

3.86 

- 

i.aa 

IB8 

0.669 

aia 

3.741 

3.67 

a.  37 

1 .as 

177 

0.649 

ai8 

3.700 

3.aa 

1 .8! 

0.83 

99 

0.74a 

ia4 

3.76B 

a.B6 

0.94 

0.50 

84 

U.8a8 

70 

US  - a. 067  • i.ms  u»»  hm/microsec. 

SIOMA  US  - 0.IJ6  MM-MICROSEC. 


COMMENTS! 

II  SOURCE:  COMPILER 

L.  R.  L.  EQUATION  OF  SIATL  MLE 

LAt4H€NCC  RAQIATIOd  LABORATOMV.  LIVI.MMORE.  CALIFORNIA 
ai  LXKRIMFNTAL  IECHNIOUE  B I aluminum  standard  base  PLATE  I 
DATA  RCOUCIION  TCCHNIOUC  B. 

31  TIC  FOLLOHINO  DATA  WAS  COIAINED  n»OM  CHRISTIAN,  H.  M. , 

EOUATION  Of  S’ATL  Of  ALKALI  HALIDES  AT  HIOH  PRESSURE  (THESISI 
UCRL-R900  MAY  16.  1997.  l^lvCRSiTY  Of  CALIFORNIA 
LAWRENCE  RADIATION  LABORATORY,  LIVERMORE  . CAl.  [FORNlAi 

DEBYE  TEMPERATURE  aSB  DCG.  K 

HIAT  CAPACITY  ICVI  O.RO  J/G/OCO. 

. EXPANSION  COEFflCIENT  0,00010  PER  OEO. 
COMTWSSIBILITV  H . 0 I’CR  MtOABAR 

melting  point  778  DEO.  C 

m THE  value  of  VOI  WAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  8.64  A 
A.C.A.  MONOGRAPH  NUMBER  8 (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
PaYCRYSTAL  BOOK  SERVICE.  BROOKLYN.  N.Y..  19631  DNO  ED. 


PAOt  ‘«7B 

101-10--* I 
RUBIDIL'M  CHUORlOr 

Rfl-CL  PflESStO 


VO  >0.369  CC/0 
VOt  • 0.3^96  CC/G 

IN  THE  TABLE  BELOW,  DENSITY  IS  GIVEN  IN  Q/CC.  VELOCITIES  IN  MM/MICROSEC. 
AND  PRESSURE  IN  KILOBARS. 

TABLE 


RHOO 

US 

UFS 

UP 

p 

V.'VO 

PRESSURE  IN 
AL  BASE  PLATE 

e.Tse 

3.N3 

<*.25 

1 . 16 

109 

0.663 

tea 

^.685 

3.91 

a. 81 

1 .NV| 

151 

0.63a 

?I8 

3.73H 

N.NR 

3.67 

I ea 

333 

0 . 5f>f 

30R 

3.690 

N.B7 

N.ON 

a.  ON 

368 

0.581 

360 

US  • 1.565  * 1.615  UP  MM/tllCROSCC 
SIGMA  US«  0.0^^ 


COMMENTS! 

n SOURCE!  COM^MLLR 

L.  H.  L.  equation  Of  STATE  TILE 

lAWWNCE  RADIATION  LABORATORY.  UVtHMOTTt.  CAl.MORNIA 

3)  EXPERIMENTAL  TEC»#4lOUt  S (ALUMINUM  SIANOARU  BASE  PLATE  I 
DATA  REDUCTION  TECHNIQUE  B. 

3l  tabulated  data  also  reported  BY  CHRISTIAN.  R.H,.  IN 

EQUATION  Of  STATE  Of  ALKALI  HALIDtS  AT  HluH  WESSURC  ( TI«SI5» 
UCRL-'*900  MAY  16.  1957  UNIVERSITY  Q»  CALlfOHNiA, 

LARREKE  RADIATION  LABORATOTTY.  UVERMOHE.,  CALIEOHNIA. 

m ALSO  LISTED  IN  RErERFNCE  Of  COMMENT  3 AK  t 

OCBvC  TEMPERATURE  179  DEC.  K 

HEAT  CAPACITY  iCVi  0.^0  J/O/DEO. 

EXPANSION  LOCrnCIEN  O.OOOII  PER  TTEO. 

COMPRESSIBILITY  6.65  PER  HEGABAR 

MELTING  POINT  733  DtO.  C 

5)  THE  VALUE  OT  VOI  WAS  OBTAINED  TROM  A LATTICE  CONSTANT  Of  6.5N0  A 
A.C.A.  MONOGRAPH  NUMBER  5 TAMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION, 
POLYCRYSTAL  BOOK  SERVICE  19651  i.>ND  EDI  T ION. 


PACH:  ‘♦V9 

101-1 1---1 
RUeiOlUH  BROMIOC 

RB-BR  PRESSeO 


VO  - 0.30»«  CC/0 
VOl  ' 0.B9H9  CC/0 

IN  THC  TABtC  BCLOU.  IXNSITV  IS  ClVCN  IN  C/CC.  VCLOCITICS  IN  MH/HICROSCC, 
AND  PRCSSURe  IN  K1L06ARS. 

TABLC 


RHOO 

US 

urs 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3.29S 

3. 16 

B.08 

1 .06 

1 1? 

0.659 

156 

3.B95 

3.6B 

S.67 

1.38 

163 

0.619 

2ie 

3.300 

S.  16 

3.51 

1.73 

c37 

0.585 

300 

3.B9B 

R.HH 

3.96 

1 .96 

c*86 

0,559 

356 

US  • 1 .sen  • i.>*7o  up  mm/microscc 
SIOMA  us  • 0.031 


COMMLNIS! 


1)  SOURCCi  COMPlUR 

L.  fl.  L.  tOUATION  or  STAtt  HIE 

LAURENCE  fUOlAllON  LAI30RAT0RV.  LlVlRHOHC.  CAUirORtllA 
EXPERIMCNIAL  lECHNlOUE  J (AlUMINJM  STANDARD  BASE  HATE* 

DATA  REDUCTION  TECHNIQUE  H. 

31  TABULATED  DATA  ALSO  RCf'CRTFD  UY  CHRISTIAN.  R.H.,  IN 

EQUATION  or  state  0»  ALKALI  HALIDES  AT  HIGH  HR*  SSL»<E  iTHESISl 
UCRL-S900  MAY  16.  I1W7  UNIVERSITY  Of  CALlfORNIA. 

LAURENCE  RAD  I AT  ION  LABORATORY.  LIVERMORE.  CALIEORNIA. 

Rl  ALSO  LISTED  IN  REFERENCE  Of  COMHENI  1 ARL : 

DCRYE  TEMRT.RATURE 
ICAT  capacity  iCVI 
EXPANSION  COEPf  ICIENT 
COMT’WESSIBIL.  ITY 
HELTINO  r*OINT 

*51  the  value  or  VOl  was  OOIAUCD  from  a lattice  constant  or  6.BG8  A 

A.C.A.  MONOORAL>H  NUMBEH  S lAMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION, 
POLYCRYSTAL  BOOK  SERVICE  19631  ONO  EDITION. 


mo  DEO.  K 
0.30  J/O/DEO, 
0.0001 1 PER  DEO. 
7. ‘JR  PER  MCCA8AR 
69?  OEO.  C 


UOD/  m/77 


l01-U>-*-l 

RueimuH  looioe 


RB'I  PHESSCO 


VO  • o.aee  cc/o 
voi  - o.?aa‘»  cc/o 

JN  THE  TABLE  BELOW.  DENSITY  IS  GIVEN  IN  G/CC.  VELOCITIES  IN  MM/MICROSCC. 
AND  PRESSURE  IN  KILOUATO. 

table 


RHOO 

US 

ITS 

UP 

P 

v/vo 

PRESSURE  IN 
AL  BASE  PLATE 

3.500 

3.01 

2.21 

l.tl 

117 

0.631 

160 

3.91(0 

3.99 

2.75 

1.37 

163 

0.603 

2IB 

3.957 

3.95 

3.53 

1.73 

235 

0.562 

300 

3.9B0 

9 .t>9 

9.05 

1 .91 

279 

0.550 

397 

vA  • 1.337  ♦ I. SIB  UP  NH/MtCROSEC 

sigma  us  • 0.001 


CC»f«NTS: 

II  SOURCE:  COfUMLEM 

L.  R.  L.  eOUAIlON  or  STAIE  TILE 

LAWHENCE  HAOIATION  LAUOHAIOHY.  LIVERMORE.  CALirONNIA 
01  CXPCRIM«:ritAL  lECHNlQUL  B lAUMlNUM  SIANTARO  BASE  PLATE  I 
DATA  REDUCTION  tCCMNlOW:  B. 

ii  TABULATED  DATA  ALSO  REPORTED  BY  CHRISTIAN.  M.H.,  IN 

EQUATION  0I‘  STATE  OT  Al  KAl  | HAUDIS  AT  Hir^  PRESSURE  tUCSiSl 
UCRL-R9Q0  MAY  IB,  IBS7  UNIVERSITY  0»  CALlfORNIA. 

LAKRETXIE  PAOIAMON  LAUOHATORY.  LIVERMOPI..  CAUIORNIA. 

RI  also  listed  in  RErEPl’N'T.  OT  COMMI.NT  3 ARE: 

DERYE  TtMPi;»ATi;RE  110  DEG.  K 

iCaT  CAPACITY  ICVI  0.?3  J/O'OCO. 

EXPANSION  corrnciEMT  i ,?o  pgr  oeo. 

COfU’Rl  SS I G 1 1.  n Y 9 . so  PE  R MEOAtJAR 

MU.TINO  point  GS7  DEO.  C 

Si  tic  value  or  VOI  WAS  OHIAINEU  FROM  A LATTICE  CONSTANT  Of  7.3S0  A 
A.C.A.  Ma-«X»RAPM  rxiMOEH  b lAMLRlCAN  CRViT ALLOGRAWIC  ASSOCIATION, 

polycrystal  rook  service  1 963 1 L’NO  LDiriiiN. 


U06/  m/77 


PAGC  i«Ol 

CESIUM  C U.ORIIX 
CS-CL  PRESSED 


VO  • 0.^53  CC/0  ' 
VOI  - 0.290**  CC/0 


IN  THE  TA8LE  BELOW.  DENSITY  IS  GIVEN  IN  0/CC.  VELOCITIES  IN  MM/MICROSEC. 
AND  PRESSURE  IN  KILOBARS. 

TABLE 


RHOO 

US 

UTS 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

3.960 

2.92 

- 

0.91 

60 

0.B29 

73 

3.060 

3.79 

2. 12 

1.04 

194 

0.  /23 

174 

3.999 

3.89 

2.33 

1.13 

172 

0.707 

194 

3.946 

4.47 

3.17 

1.93 

270 

0.696 

292 

3.9*j2 

4.70 

3.98 

1.72 

318 

0.636 

342 

US  • 2.1B2  * l.‘*ai  UP  MM-MICROaiC 
SIGMA  US  • 0.029 


COMMENTSi 


: t 


21 

31 


**  I 


91 


r 


SOURCE:  COMPILLR 

L.  R.  L.  EQUATION  Of  STATE  FILE 

LAWRENCE  RADIATION  LABORATORY.  I.  IVLHMORt  . CALIFORNIA 
experimental  TECHNIQUE  B 'ALUMUAjM  SIANOAKD  BASE  PLATE  I 
DATA  REDUCTION  TECHNIQUE  B. 

TABULATED  DATA  ALSO  REPORTED  BY  CHRISTIAN.  R.M.,  IN 
EQUATION  Of  state  OF  ALKALI  »Ul  IM.S  AT  HIO**  MRT.SSLW  tiHtSISt 


UCRL-R900  MAY  IH.  1997  UNIVERSITY  Of  CALIFORNIA, 

LAWPEfKE  RAOIATICN  LAaORATORY.  LIVLRMORE.  CAlIfOHNIA 
ALSO  listed  in  RCFCPENCE  Of  COMMENT  i ARC: 

DEBYE  TCMf'f.RATURf. 

>CAt  CAPACITY  ICVI 
EXPANSION  COEFFICIENT 
COMfWSSIBlL  I TV 
^tL^I^0  POINT 

THE  VALUE  OF  V05  HAS  OBTAINI.O  f MOM  A LATTICE  CONSTANT  OF  S.  121  A 
A.C.A.  MCNOORAPM  NUMBER  9 (AMfRICAN  CRYST ALLCXiRAPHIC  ASSOCIATION. 
polycrystal  book  service.  tffTOCWLVN.  N.Y..  l96Ti  2ND  ED. 


1 90  DIO.  K 
0.29  J/O/OEG. 
0.000I3B  PER  DEO. 
9.9S  PER  MEOABAR 
649  oeo.  C 


U06/ 14/77 


f»AOC 

CrSlUM  BROMloe 


CS-UR  SINGLE  CRYSTAL 


CO  •>  I.B9  KM/SCC 
CB  - 1.86  KM/SeC 

IN  TTC  TABLE  BCLOH.  DENSITY  IS  01  YEN  IN  0/CC,  VELOCITIES  IN  HN/MICROSEC. 
AND  PRESSURE  IN  KILOBARS. 

TABLE 


VO  - o.aee  cc/o 
VOI  - O.PS^H  cc/o 


RHOO 

US 

urs 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

M.MIM 

3. Ml 

I.BM 

0.97 

IM6 

0.716 

160 

M.MM6 

3.83 

B.97 

1.29 

213 

0.672 

230 

M.M33 

M.  19 

3.16 

1.92 

280 

0.632 

296 

M.MB7 

M.38 

3.98 

1 .69 

32B 

0.6IM 

3M3 

M.MM3 

6.9M 

- 

3.52 

ID23 

0.M6I 

1009 

M.M30 

6.06 

6.73 

2.93 

786 

0.9IB 

773 

M.M39 

M.99 

M.OO 

1.01 

366 

0.602 

378 

US  • ^.^53  ♦ I.^*j6  UP  MM.'MICROSEC 
SIGMA  US  ' 0.09>« 


COMMENTS: 


II  source  1 COMP  HER 

L.  R.  L.  eOUATION  or  STATE  TILE 

LAMRCNCE  radiation  lAQORATOnV.  LIVEPMOPT  . CALIfORNIA 
^l  EXK.'TIMENIAL  TECTWIOUC  B (ALUMINUM  STATiOARO  BASE  PtATEl 
DATA  REDUCTION  Tl'CHNIOUL  B. 

31  PART  or  TIC  TABULATED  DATA  ALSO  REPORTED  BY  CHRISTIAN.  R.  H.. 
EOUATION  Of  STATE  Of  ALKALI  HAl  IDES  AT  HIGH  PRESSURE  iTHESISI 
UCRL-MSOO  MAY  16.  1967  UNIVERSITY  Of  CALlfORNIA. 

LAWRENCE  RADIATION  LAOORATOHr.  LIVERMORt,  CALIFORNIA. 

Ml  ALSO  LISTED  IN  REFERENCE  OF  COMMENT  3 ARE: 

DEBYE  TEMPERATURE 
HEAT  CAPACITY  ICVI 
EXPAfVSION  COEFFICIENT 
COMPRESSIBILITY 
MELIING  TOINT 

91  TFC  VALUE  or  VOI  WAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  M.^  A 
A.C.A.  monograph  NUMOER  9 lAMCRICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
PaYCRYSTAL  BOOK  SERVICE  IDb3l  i?NO  EDITION. 

61  CO  WAS  OBTAINED  FROM  CLASTIC  CONSTANTS  GIVEN  BY 

P.  J.  REDDY  AND  A.  L.  RUOFF.  PMY5.  S«  IDS  AT  HlOH  PRESSUREl 
IN  PRINT!  1 19691 


IN 


IIM  DEO.  K 
O.Bi  J/G/OEO. 
0.0001 16  PER  OCO. 
7.06  PER  MEGAOAR 
636  DEO.  C 


[ U06/IM^77 


CESIUM  BROMIDE 
lOe-1 1---1 


TABLE  I 


f'ADt 

ICW'll---5 
CESIUM  aP<"jMIDC 

CS'QR 


VO  ■ o.se^i  cc/o 
voi  • o.aasH  cc/o 

IN  T»C  TABLE  BCLOU>  OCNSITY  IS  OIVCN  IN  0/CC..  VELOCITIES  IN  KM/SCC., 

AND  PNCSSURE  IN  KILOBARS.  ST  DESIGNATES  THE  STANOARO  MATERIAL  AND  UPlST) 
IS  THE  PARTICLE  VELOCITY  IN  THE  STANDARD 

TABLE  I 

SINGLE  CRYSTAL 


RHOO 

US 

UP 

P 

V/VO 

ST 

UPlST) 

M.SS 

3. 17 

0.7S 

1 10 

0.763 

AL 

0.69 

- 

W.SP 

1.73 

3H7 

0.617 

AL 

1 .70 

- 

S.92 

e.Ts 

720 

0.S3S 

AL 

2.82 

- 

B.  17 

•4.60 

1670 

0.(4  37 

FE 

3.60 

- 

9.33 

S.69 

2360 

0.391 

AL 

6.03 

- 

13.19 

9.W 

SHSO 

0.296 

AL 

9. 96 

US  • 5.1S  • •.‘♦m  UP  o.oass  up**p  km/slc.  sigma  us  • o.oe  km/sec. 

VO  o 0.339-0.^95  CC/O. 

TABLE  II 
POROUS 


R44O0 

US 

UP 

P 

V/VO 

ST 

UP(ST> 

2.9*-> 

3.90 

1 .99 

228 

0.M90 

AL 

1 .60 

- 

a. 79 

S.ae 

1519 

0.33^ 

FE 

*4,13 

2.02 

3.71 

2.2S 

169 

0.39^ 

AL 

1 .60 

" 

a.  77 

6.33 

1122 

0.279 

FE 

11 

US  • 


CCMMENTS: 

11  SOURCEi  KORMER.  S.  B. . SINITSYN.  M,  V.,  EUNTIKOV,  A.  I..  URLIN.  V.  0. 
AND  BLINOV.  A.  V. 

SOVIET  PHYSJETP.  VOL.  PO,  P.  B1 I I 196SI 
J.  EXPTL.  THEORCT.  PHYS,  lU.S.S.R.  > VOL.  *47.  P.  IPOP  (I9B*«1 
21  EXPERIMENTAL  TECHNIOUE  A 
DATA  RCOUCTIOM  TECHNIQUE  0 

3)  VOI  WAS  CALCULATED  FROM  A LATTICE  CONSTANT  OT'  '♦.POG  ANGSTROMS, 

A.C.A.  MONOQPAPH  NUMBER  5 (AMERICAN  CRYSTALLOG'TAPMIC  ASSOCIATION. 
polycrystal  BOOK  SERVICE  I96S»  fiNO  EO. 
m THE  MEASURED  EXPERIMENTAL  ERROR  IN  THE  SHOCK  VELOCITY  BELOW  10  KM/SEC 
IS  I PERCENT  OR  LESS  AND  FOR  THE  MIOHCR  VALUES  Uf  ERROR  IS 
APPROXIMATELY  1 .S  PERCENT.  THE  VALIC  OT  THE  SMOCK  VUOCITY  WAS 


MB.1 


U06/m/77 


OriERMlNtO  EROM  *j-8  LXPCRIMENTS. 

51  ACOItlONAL  CONSTANTS  USTCOi 

HEAT  CARAClty  - 0.8355  .JOULES/O/OCO. 
BAND  OAP  -6.0  EV. 

6)  THE  ALUHINUH  STAfCARO  HUOONIOT  IS  OURACTERl/CD  OY  TIC  rOlLOWlNO 
RELATIOYSHIP:  US  • 5.85H  ♦ I .‘♦58 'UP  - 0.0876*UP**8  ♦ 0.00I03*UP‘»3 
SIOMA  US  « 0.013  KM/SEC.  FOR  UP  • 0 TO  10.5  KH/SEC 
RHOO  - 2.71  G/CC. 


[f 

L 


CESIUM  BROMIDE 
102-1  1— -2 


TABLE  1 


CCSIUM  lOOlOt 


PAGE 


r 

t- 


CS-1 


VO  « 0.5217  CC/0 

VOI  • 0.520B  CC/0  ca  • 1.54  KM/SEC 

IN  THE  TABLE  BELOM  OENSITV  IS  GIVEN  IN  0/CC,  VELOCITY  IN  KH/SEC  ANO 
PPESSURE  IN  KILOBARS.  SH  OESIONATES  SAMPLE  HOI.DER. 

TABLE 


RHOO 

US 

UP 

P 

V/VO 

SH 

UPlSHI 

N.6I 

5.67 

0.66 

CR.O 

0.7837 

CU 

0.37 

5.80 

0.81 

105.5 

0.7137 

al 

0.69 

i.98 

1.66 

579.6 

0.6086 

AL 

1.60 

N.35 

1.79 

3>«e.3 

0.6BSB 

AL 

1 .7H 

6.63 

5.80 

710.0 

0.6056 

AL 

5.85 

6.6R 

3.6B 

1100.5 

O.RNG'i 

FE 

5.80 

1 .61  * 

1 .63  UP 

- 0.07C6 

UP**2 

KM/SEC 

►OR  UP  FROH  O.S  to  J.7  KM/StC 
SIO  US  « O.OW 


COMCNfSt 

II  SOURCE:  Al.'TSHLLER,  L.V..  PAVLOVSKII.  M.M. . KULESHOVA.  L.V.. 

ANO  SIMAKOV.  O.V. 

SOVIET  PHYS. -SOLID  STATE,  VCL.  S.  P.  503  '19631 

51  experimental  technique  a 

DATA  REDUCTION  TECHNIQUE  B. 

31  the  SAMPLES  WERE  POSITIONfO  ON  PlAICS  PT  CU  AL  ANO  FE  AS  INDICATED  IN 
TABLE  COLUMN  6. 

THE  HUOONIOTS  Of  fC  CU  ANO  AL  WERE  OBTAINED  FROM 

AL’TSHLLER,  L.V..  KORMER,  S.B..  DAKANOVA.  A. A,  ANO  TRUNIN.  R.F, 

JETP  VCL  II.  R.S73  09601 
the  AL  AND  CU  AOIABAT  HEW.  OGTAINED  BY  REFLEX! INO  THE  HUOONIOT  IN  THE 
P VS  UP  PLANE,  CORRtCMONS  WERE  MADE  FOR  FE . 

Si  OTHI.R  CONSTANTS  LISTED  ARE:  DEBYE  TEMPERATURE  100  CEO.  K 

HEAT  CAPACITY  tCVI  O.IBS  J/O'DCO. 

CATION  TO  ANION  DISTANCE  3.960  KX 
EXPANSION  COEFFICIENT  O.OOOmB  PER  DEO 

61  the  value  OF  VOI  WAS  COTAiNfD  'ROM  A CATION  TO  ANION  DISTANCE  OF 
3.966  A.  A.C.A.  MONOGRAF>H  NUMBER  6 (AMERICAN  CRY5T ALOORAPHIC  ASSN.. 
POLYCRYSTAl.  BOOK  St-HVICE.  fiROOKl  YN  19631  ?N0  ED. 


I 


UOB/m/77 


iiMaadmauiiik 


PAGE 

I02'15- --C 
CEGIUM  lOOtUE 

C5-I  SINGLE  CRYSTAL 


VO  • U.253  CC/0 
VOI  • 0.8i?08  CC/0 


IN  THE  TABLE  BCLOU.  DENSITY  IS  GIVEN  IN  0/CC.  VELOCITIES  IN  m/HlCROSCC, 
ANO  PRCSSOPE  IN  KlLOBARS 

TABLE 


RHOO 

E/S 

UF5 

UP 

P 

V/VO 

PRESSURE  IN 
AL  BASE  PLATE 

4.401 

3.ta 

1.96 

1.00 

I4C 

0.680 

160 

4.493 

3.61 

- 

1 .03 

196 

0.649 

000 

4.401 

3.96 

- 

1 .30 

033 

0.666 

098 

4.401 

4.19 

3.ce 

1.70 

303 

U.690 

346 

4.486 

3.i?4 

1.98 

0.99 

144 

0.694 

164 

US  • 1.79S  ♦ I, IK  UP  MH.HICROSCC 
SIGMA  US  ■ 0. 171 


COMMENTS: 


11 


?l 


31 


m 


SOUPCEi  COMPILER 

L.  R.  L.  tOUAtlON  or  STATE  HIE 

LAWRLNCE  RADIATION  lAOORATORY.  LIVERMOlU.  CAl  lECRNlA 
EXPERIMENTAL  TfCTWIOUC  8 lALUMINLW  SUNDAMO  BASE  PLATE  I 
DATA  REDUCTION  TECHNIQUE  B. 

PART  or  the  TAUULAIED  data  also  Rt.PORTCD  UY  CHRISTIAN.  R,  H,.  IN 
EQUATION  or  STATE  Of  ALKALI  HALIDES  AT  HIOJT  fW-SSURE  (TMF.SISI 
UaTL-'«900  may  16.  15»7  UNIVERSIIY  Of  CALIFORNIA. 

LAWRENCE  RADI  AT lOTT  LABORATORY . LIVERMORE.  CALIFORNIA. 

ALSO  LISTFO  UJ  reference  Of  COhM(  NT  i ARE: 

tHBYt  TLMPLRATUFTE  9*S  DEO.  K 


HEAT  CAPACITY  ICVI 
EXF'ANSION  COEFFICIENT 
COMPRESSIBILITY 
MELTING  POINT 


0.  IQ  J/O/llEO, 
o.oooms  PER  DEO. 
a, 67  PER  Mf.OABAR 
630  DEO.  C 


THE  VALUE  OF  VOI 
A.C.A.  MONOGRAPH 
POLYCRYSTAL  BOOK 


HAS  OBTAINED  FROM  A LATTICE  CONSTANT  OF  ‘♦.6667  A 
NLLTOTR  6 (AMERICAN  CRYSTALLOGRAPHIC  ASSOCIATION. 
SERVICE  19631  i?NU  EDITION. 


486 


U00/|‘«/77 


PAGt:  4B7 


102-12-- -3 
Cf-^ilUM  tOOlOf. 


VO  • o.eas  cc/o 
voi  • o.aeoa  cc/o 

IN  the  table  belom.  oensity  is  given  in  o/cc.  velocities  in  km/sec. 
and  PRESSITTE  in  i<lLOBAf»S. 


TABLE 


SAMPLE 


BASE  PLATE 
material  up 


US  • 3 G3  • l.l'^  UP  kM/SEC 
SIGHA  US  * 0.090  kM/SEC 


0 .H**9 
O.HSR 
0.3GB 
0.300 


LOMK-NTSs 

l,  KURCr.,  I■«VL0V4KII.  M.  N..  VAiKItWO.  V.  >»..  51MAK0V,  0.  V, 

i?l  EXtH‘R!Mi:NTAl  technique  A. 

nc\fLS^'J«5'^oI'u^;'S^A°NEO  .ROM  A .AUICI  CONSTANT  Or  ..*>Bb7  A 
K C I APH  NO . S . OnST  Al  DA  T A ni  u RM 1 NA  U VE  T MU  f S 

ti^Ric^TcOYStACCOGlTAWlC  AGSOCIAllON.  10Gi>  .'ND  L’)l  T lON. 


U0(i^  m'77 


lOc'-l?-  --»4 

CESIUM  lOOIOt.  POROUS 
CS-I 


VO  - 0.390  CC/0 
VO  I • 0.2208  CC/0 

IN  THC  TABLE  BELOW.  DENSITY  IS  GIVEN  IN  0/CC,  VELOCITIES  IN  KM/SCC. 
AMU  PRESSURE  IN  KILO0ARS. 


table 


SAMPLE 

BASE 

PLATE 

PHOO 

US 

UP 

P 

v/vo 

MATERIAL 

UP 

2.51 

2.07 

1 .0^* 

SR 

0.500 

Al. 

0.69 

- 

2.68 

1 .60 

1 16 

0.R5I 

AL 

1 . IR 

- 

3.59 

2.00 

100 

0.RR3 

AL 

1 .50 

- 

5.H2 

i.Wl 

R63 

0.371 

AL. 

2.70 

- 

5.55 

R65 

0.303 

AL 

2,82 

- 

6.56 

R.23 

697 

■>.355 

EE 

2.80 

* 

6.77 

9 

75H 

0 . i'«R 

Al. 

3.71 

6.09 

H .66 

817 

0 . ' 

EE 

3.08 

- 

9.59 

6.75 

:620 

U.296 

n: 

R.5S 

US  • 0.89  • I . 32  UP  KM  Stc 
SIGMA  US  . 0.157  KM/>;tC 


fCMMCNTSi 

ll  SOLHCt:  PAVLOVSKII,  M.  N.  . VASHi.ICNKU . V.  -A..  'ilMAKOV.  0.  V. 
rtT  VOL.  7.  P.  1212  I lOfj'jl  , 

SOVIfc?  1»MYS1CS  S0L1D  SIAIE  VTX  . 7.  P 972  ( |9&*)> 

2i  fyPtRIMCNTAL  TECHNIQUE  A. 

DATA  REDUCTION  TtCHNia/C  8 

3i  the  value  Of  VOl  WAS  G-OIAUJEl)  fKOM  A lAinCf  CONSTAN!  OF  R.Sbb?  A 
AC. A.  MON'XfRAPH  NO.f).  CMVjIAl  OA  T A (X  lERM  I NA  T I Vf  TAOl.LS 
lAMf.RICAN  CRYGTAua'.R.*t>HlC  ASSOCUnOM.  1983)  2N0EUiTI0N. 


U0fvl‘«/77 


1 


EDIT  TEST 

i 

BOX  V72  PLTR 

TV80LIB  DD80  OUTPUT 18;35:47U  06/ IH 

309  FRAMES  PLOTTED 


UNCL 


I 


BOX  V7E  PLTR 
15:48: 15  06/ 14/77U 


XEROX+FILM 


r 


EDIT  TEST 


s 

1 


BOX  V7B  PLTR 


TVeOLIB  DD80  OUTPUT 1^:^6:34U  06/14 


EDIT  TEST 


BOX  V7S  PLTR 


TV80LIB  DD80  OUTPUT 18:H6:34U  06/ IH 


PAOC  MH53 


HYDROCARBONS 


f’AOC  '«30 

- -1 

Pavt;HYLENE 
(H2-C-C-HSIN  • tC^?-H^)N 


VO  ■ 1.09  CC/0 


IN  THE  TABCE  BELOW.  VELOCITIES  ARE  GIVEN  IN  MM/MICROSEC.  AND  PRESSURE  IN 
KILOBARS. 

TABLE 


RHOO 

us 

UP 

P 

v/vo 

.917 

I. SB 

0.115 

1 .96 

.9382 

- 

t .90 

0.170 

2.95 

.9105 

- 

3.  IN 

0.625 

18. 1 

.8010 

• 

•*.80 

1.33 

58.8 

.723 

- 

•*.88 

1 .'♦'* 

BS.5 

.705 

US  - I.S7  * S,yt  UP  KM^SEC.  SIO.US  • 0.1  KM/SEC. 


CCmiNTS) 

I I SOURCE;  WACVCH,  H.  H.,  WALDORf.  W.  f.  AND  LOUIE.  N.  A. 

REPORT  NO.  ArSWC-TOR-6c?-B6.  Va  . I MSfii'l 
WORK  DONE  AT  DOWNEY.  CALIKOHNIA. 

21  EXPERIMENTAL  TECHNIQUE  A 
DATA  REDUCTION  TECHNIQUE  0 
IN  The  table  up  • (i/2)urr>. 

3)  ACCURACY  IS  LIMITED  9ECAUSI.  A5SEMOLY  DIMliNSlONS  ALLOW  RELATIVELY 
LARGE  OEVIAriONS  EROM  ONE -DIMENSIONAL  I TY. 


U0h/m--77 


PAOE 

PaVETHYLtNE  GAMMA- IRfUDI  ATED 
(He-C-C-Ha)N  • (C5-HmN 


VO  • I .08^  TO  1.096  CC/0 


IN  THE  TABLE  BCLOW.  DENSITY  IS  GIVEN  IN  G/CC.  VELOCITIES  IN  KM/SEC.. 
AND  PRESSURE  IN  KlLOBARS. 


TABLE 


LtS 


RHOO 

US 

UP 

P 

v/va 

0.916 

7.?S 

?.89 

19?. H 

0.60i' 

- 

6.91 

?.6? 

166. 

0.6?l 

- 

6.x? 

?.?9 

13?. 9 

0.636 

- 

6.06 

?.l  1 

1 17. 

0.661 

- 

6.90 

1 .96 

107.? 

0.66H 

- 

6.66 

1 .61 

9H.0 

0.6B0 

- 

6.66 

1 .01 

9H.0 

0.6BQ 

- 

6.6ji 

1 .01 

93.6 

0.679 

• 

6.6? 

1 .01 

93. H 

0.678 

- 

6.63 

1 .81 

93.6 

0.676 

- 

6.17 

1 .6>l 

76.6 

0.693 

- 

6.  OH 

1 .H7 

60,0 

0 . .’00 

- 

H.66 

1 .?3 

6?.  6 

0,736 

- 

H.*>e 

1 .?*j 

V.6 

0 , 7?7 

- 

H.O? 

0.03 

30,6 

0.79H 

- 

H.QO 

O.flO 

?y,H 

0,000 

- 

3.9? 

o.b? 

l»9.6 

O.70i? 

- 

3.H6 

O.HH 

13.9 

O.H.V 

- 

3.HH 

O.HH 

13,9 

0.U7? 

• C*.70>*  ♦ l.b9S‘U»» 

KM/SEC. 

0 US  • 

0.066 

KM  .'SEC 

COMMENTS) 

1)  SOURCE)  HAUVER.  0.  E. 

rtCHNICAL  NOTE  NO.  IBatt  1 1066 1 
PRIVATE  COMMUNICATION  JAN.  1969 

BALLISTIC  RESEARCH  I AUOHATOHlt S.  ABEROECN  PROVING  OROCiNO. 
MARYLAND. 

SI  EXPERIMENTAL  TECWIOUt  H. 

DATA  RFOUCTION  TECHNIQUE  8. 

STANDARD  MATERIAL  AUJMITJUM  c’DfN  ALLOY. 

AND  PttXIOLASS)  I.IS  « P.70?  » l.ft^^•LIP  KM'SCC. 

RMOO  - I . la  O'CC. 

3)  THE’  SAMPLES  WERE  3.10  MM  THICK  AND  1P.70-MM  IN  DIAMETER.  THE  SUHT  ACCS 
WCTTC  ELAT  AND  PATTAUCl.  TO  HI  THIN  A SIGMA  Of  U.OOP  MM. 
m fHC  SAMI>LES  WERE  IRRADIAIFD  H!TH  A COOALT  60  GAMMA  SOURCE.  THE 


OOf./IMO? 


PAGE  'Oc* 

SAKPU5  HCCnVED  DOSES  THAI  HANGED  fflOH  0 ?.0I10‘*B)  RAOS.  II  WAS 
CONCLUDED  IHAl  IHC  HADIAIION  DOSES  USED  DIO  NOT  PNOOUCC  ANY 
Mf.ASUHABLE  CHANCE'  IN  UC  HUGONIOT . 

5)  samples  or  PLCXICA.ASS  AND  POLVEIHYUENE  WERt:  PLACED  ON  A MiN  ALUMINUM 
PLATE.  Tf-IL'  AL  RELEASE  CURVE  WAS  lAKEt;  10  Ot  A MIRROR  IMAC-E  OE  UC 
HUOONIOr;  RICE  El.  AL..  SOLID  STATE  PHYSICS.  VOL  6 (ACADLMIC  PRESS. 

NEW  YORK.  19601  PACE  HT.  THE  PLEXIGLAS  HUGONIOT  POINT  ESTABLISHED 
THE  POSITION  or  the  CROSS  CURVE. 

INTERMEDIATE  PRESSURES  WERE  OBTAINED  BY  PLACING  UlSKS  OT  238  BRASS 
MO  AND  W DISKS  BETWEEN  THE  POLYETHYLENE  SAMPLES  AND  THE  AL  PLATE. 

ALL  CROSS  CURVES  WERE  RCrLECTED  HUOONIOT5. 


unit/  IS '77 


TABLE  I 


POLYETHYLENE  GAMMA- IRRADIATED 
33-2(3-4) ---a  .. 


o — njfO:rincor' 


UP 


r>Aoi‘  uu/ 

I j 

r'avr.tim.i;Nt;  ialathon  7o*j0) 
r tMS-C  C-H5iN  * lC?-H>4lN 


VO  • 1 .OS  CC/0 


THE  TABLE  LiGTS  DCN61IV  IN  G/CC.  VELOCITIES  IN  KM^SCC.  ANO  PRESSURE  IN 
KBAR. 


TA0t.E 

RHOO 

US 

UP 

P 

V.'V0 

0.96 

7.09 

P.S5 

17S. 

0.6‘tO 

- 

s.ei 

I .80 

lOO. 

0.G90 

- 

s.os 

I .PS 

60.  I 

0.7SH 

H.ll 

C.79 

3.?.  7 

O.OI7 

3.7H 

o.ss 

IG.0 

0.B8P 

US  - 

3.  OB  ♦ 

! .67‘Uf’ 

KH/SEC 

, 

SIO 

US  ‘ 0. 

Ob3  KM/Src, 

i . 

i 

! 

i 


■I 


j 


! 


CCm.NTSi 


I 


II  scuwa  ; MAUVLR.  G.  t . AND  HLLANI  . A.. 

f'HlVAir  C(;M!-IUNIl‘AI  ION.  JAfl  |«6S 
UAll  iSflCS  PEG.  LAO..  AULHOejH  PHOVItW  OPi1UI«j‘> 
HAN VL ANO.  USA.  j 

PI  EMPERIMEMTAU  IICMNIGU  ! M i 

DATA  RLDUCIION  TLCHMIOUf.:  B f 

‘.lAUOAlTO  ItUrHIAL!  (’l  E.^tOI  AS 
US  t’.  0P*lk'.»SS-Uf’  KH  '.■■f.i.  , HHOO- 
Jl  THE  SAMI'LL:  ANO  STA.NOAPl)  AML  I ’I  AC  CD  j)N  AN  AluMINUM  W AU  . 


CURVE  Of 
Cl  lY. 


1 


I . Ifl  G/CC  . 
IK  in. I CAST 


TIC  AL  RATI  WAS  DL  TERM  I NCt|  f PUM  IIH  I’LiXlOlAS  SHOCK  VCLO- 


IJOO/  IS/77 


PAOt 

POLYETHYLtNi: 

(H^-C'C•H^IN  • iCa-HmN 


VO  • I .066  cc/o 

TIC  TABLE  LISTS  STHCSS  IN  KBAR.  . VELaiTlCS  IN  KH/SCC.  AND  OCNSITY  IN 
C/CC.  N.  IS  THT.  NUHBCR  OT  ncPCRIHCNTS  THAT  OCTCRMIN  THE  POINT.  MAI  IS 
THE  PROJECTILE  MATERIAL  ANO  U MS  VELOCITY  BErORC  IMPACT.  POLY  • POLY* 
ETHYLENE. 


TABLE 


SAMPLE  STANDARD 


N 

RHOO 

LIS 

UP 

p 

V/VO 

U 

MAT 

1 

0.93S 

^.96 

n.396 

n.o 

0.866 

0.7m9 

POLY 

1 

- 

a.et 

0.373 

9.BS 

0.067 

0.722 

- 

1 

- 

0.^30 

S.NN 

0 . OOB7 

0.2B2 

AL 

N 

- 

J.OQ 

0. 161 

3.  IS 

0.9JPN 

0.306 

POl.Y 

1 

- 

D.  IS 

o.ns 

0.3? 

0.9N63 

0.260 

- 

US  ■ 1 

,7'i  • 

.3.01  “UP 

KM/SEC . 

510. US  •0.11  KM'SEC. 


COMMENTS: 


II  SOURCE;  ANCCRSON  0.  0.,  MURRI  H,  J.  . Al  VlHSON  P.  C..  HANADUO  S.  V. 
TECHNICAL  WPORT  Af  WL  • TR-67-J^ 

STANEOWD  RtS.  INST..  MENLO  PARK.  CALIE..  U.S.A. 
ai  EXPEPIMLNTAl,  UCIWIOUE:  1 1 AND  A 
data  reduction  TLEtWIOlC;  C 

31  Tit  UNCERTAINTY  IN  P MAY  Pt  EStlMAIEO  tO  01  AOOUT  PI  US  OR  MINUS  S 
PERCENT  EROM  THE  N EXPERIMNIS  17  POINTSl  DtlEHMININO  TtC  4TH  TABLE 
ENTRY.  UiE  MAX1M.W  UNCERTAINTY  IN  US  IS  AIK'UT  10  RI.RCLMl 
HI  TIC  WAVES  SH'ACD  a (<RCAU  SH-vCK  ERUNT  WITH  AN  INlTIAl.  STRESS  INCREASE 
TO  O.0T  IN  AB'XJf  0.03  MICROSE.CONOS  EOUOWCD  OV  A SI  CM.R  RISE.  tO 
TIC  MAXIMUM  STRESS  LiStlD  IN  THE  lAOlC.  TiC  VALUES  OE  U*  AND  V/VO 
CAICUATCO  EHOM  the  H.*N>:iNr  HLATOCIIOT  CWHITIONS  EOR  A SlNai.  STRt.SS 
STEP  APE  tlCREEORE  OM  Y NfVIINAL  VALUE.S. 


^9^ 


U06/  l'l'77 


80 


PAOf  W95 

PARArr IN 

H3-C-iC(H?l 1N-C-H3 


VO  - 1.09  - I. II  CC/0 

IN  TI4  TABLE  BELOU.  VELOCITIES  ARE  OlVEN  IN  KM/SEC,  PRESSURE  IN  KIL09ARS 
AND  KNSITV  IN  C/CC. 

TABLE 


SAHPLE STANOARO- 


RHOO 

US 

UP 

P 

v/vo 

material 

US(ST) 

0.919 

N.N7 

1.06 

11. 

0.7629 

2021  AL 

8.22 

0.90S 

S.OO 

1.32 

60. 

0.7360 

2021  AL 

6.16 

0.918 

S.  IS 

1.39 

66. 

0.7301 

2021  AL 

6. S3 

0.918 

N.97 

1 .m 

61. 

0.7163 

2021  AL 

6.53 

Q.9I9 

s.m 

1 .Nb 

73. 

0.7301 

2021  AL 

6.60 

0.918 

S.'« 

1 .81 

96. 

0.6852 

2021  Al. 

6.91 

0.919 

S.88 

1 .81 

98. 

0.692i> 

2021  AL 

B.92 

0.90>< 

6.^9 

2.13 

113. 

0.6256 

2021  AL 

7.18 

0.918 

6.7S 

2.17 

1S3. 

0.6  511 

2021  AL 

7.51 

0.919 

6.67 

2. SI 

IS1. 

0.6237 

2021  AL 

7.S7 

0.919 

7.  OS 

2, S3 

161. 

0.6111 

2021  AL 

7.61 

0.918 

7.SS 

2.90 

193. 

0.6000 

2021  AL 

7.9S 

o.aie 

7.81 

3. 18 

228. 

0.5929 

2021  AL 

8.2'* 

o.iia 

8.13 

3.31 

217. 

0,5929 

2021  AL 

8.38 

0.919 

a,t)S 

3.68 

289. 

0,S6'lb 

20(>1  AL 

8.71 

0.910 

0.S8 

3.70 

<>91  . 

o.sivoa 

2021  AL 

8.76 

0.919 

9.02 

3.86 

320. 

0.5721 

CU 

7.30 

0.918 

9.^13 

1,08 

553. 

0,5673 

^0^'i  Al 

9.16 

0.919 

9.13 

1.10 

311 . 

0.5509 

2021  Al. 

9.16 

0.919 

9,71 

1.31 

385. 

0.5561 

202^*  AL 

9.39 

0.919 

10.39 

1,60 

139. 

0.5573 

CU 

8.00 

0.919 

10.  17 

1.63 

113. 

0.5117 

2021  AL 

9.72 

0.919 

10.09 

1 .’’1 

110, 

0.5302 

CU 

0. 1 { 

0.918 

10. 9i 

S..'6 

SJO. 

0.5169 

20.71  AL 

10.. 35 

0.919 

10.76 

S.30 

S21. 

0.5071 

2021  al 

10.36 

0.919 

10.03 

S 13 

S30. 

0.5078 

202'«  AL 

10.39 

US  • 2,960  • I.Sil'UP  KM/Sf.C 
SIOHA  US  • 0.173  KM'SCC 


COMMfMtSi 

I)  SOUHCti  MCQUEEN.  R.O..  MARSH.  S.P..  TAYLOR.  J.H..  PRIT?.  J.M,. 
ANQ  CARTER.  H.J. 

ffC  EQUATION  Of  STATE  Of  SOI.  IDS  I ROM  SHOCK  WAVE  STUDIES. 
HIOH  velocity  IMPACT  PMCHOMINA.  KINSLUW  tCD.t  lACAOEMIC 
PRESS.  NEW  YORK,  1970)  CHAPTER  VII 
ei  EXPi'R  I mental  TECIWIOUE  I 0 


IJ06/|N'77 


DATA  RfDUCTION  rcCHNiOUC  : B 


PAGE  mj6 


IJ06/IN/77 


< 


ej-aia-m--  -6 

POLVCtHVLENi; 

iCS-miN 


VO  « 1.095  CC/0 
VO  ■ I.03«4  CC/0 


CL  • e.O'*  KM/SEC 
C5  > 0.66  KH/SCC 


CO  • 1.09  KH/SEC 

CO  - a.aa  km/scc 


IN  THE  TABLE  BELOW.  VELOCITIE!»  AHE  GIVEN  IN  KH/SEC,  PRESSURE  IN  KILOBARS 
AND  OENalTY  IN  0/CC. 


TABLE 


SAMPLE STANDARD 


RHOO 

US 

UP 

urs 

P 

v/vo 

MATERIAL 

US(ST) 

0.913 

9.70 

1.17 

50. 

0.751 

5059  AL 

6.35 

0.9^0 

9.98 

1 .90 

69. 

0.719 

?0a9  AL 

6.53 

0.916 

5.01 

1.98 

a.  805 

68. 

0.705 

951 -T  AL 

6.90 

0.916 

5.01 

1 .99 

- 

68. 

0.703 

951  T AL 

6.90 

0.913 

5.93 

1 .7^ 

85. 

0.683 

5059  At. 

6.81 

0.916 

5.60 

1 .77 

91 . 

0.689 

5059  AL 

6.87 

0.916 

5.63 

1.83 

3.56a 

99. 

0.675 

9?I-T  AL 

6,79 

0.916 

5.57 

I.QJ 

- 

03. 

0.671 

9?I-T  AL 

6,79 

0.9M 

6.17 

a, 33 

156. 

0.639 

5059  AL 

7.29 

0.909 

6.15 

a.  35 

131. 

0.618 

?0?9  AL 

7.90 

0.913 

6.99 

?.9| 

193. 

0.659 

?0?9  AL 

7.97 

0.916 

6.59 

a. 99 

196. 

0.6?7 

aO?9  AL 

7.50 

0.916 

6. SB 

5.96 

9,flai 

198. 

0.6?6 

9?l-r  AL 

7.38 

0.916 

6.58 

a. 96 

190. 

0.656 

9c»l-T  AL 

7.38 

0.016 

6.67 

a. 99 

9.906 

15?. 

0.657 

9?I-T  AL 

7.91 

0.916 

6.69 

a. 50 

- 

15?. 

0.6?5 

0?1 -T  AL 

7.91 

0.916 

6.63 

a. 5a 

9.060 

153. 

0.650 

9?1-T  AL 

7.99 

0.916 

7.97 

3.09 

?08. 

0.593 

?0?9  AL 

8.09 

0.916 

7.56 

3.08 

e.aoo 

?I3. 

0,593 

9?l-f  Al. 

8.05 

0.916 

7.51 

3.09 

* 

?I3. 

0.588 

9?i-T  AL 

8.05 

0.916 

6.9a 

3.66 

?«?. 

0.565 

?0?9  AL 

8.71 

0.916 

8.91 

3.77 

?90. 

0.55? 

?0?9  AL 

8.79 

0.916 

9.07 

9.11 

0.35? 

591. 

0.597 

9?1-T  AL 

9.11 

0.9IC 

9.09 

9,  la 

- 

39  1. 

0.599 

9?1-I  AL 

9.11 

0.916 

9.03 

9. 19 

39?. 

0.591 

?Oa«<i  AL 

9.17 

0.916 

B.9B 

9.15 

591  . 

0.538 

?0?9  AL 

9. 18 

0.916 

9.55 

9..I- 

305. 

0,5?8 

?0?9  At. 

9.55 

0.916 

9.57 

9.53 

397. 

0.5c’7 

?0?9  AL 

9.56 

0.916 

9.97 

9.03 

991  . 

0.515 

?0?9  AL 

9.86 

US  « e.90l  * I .SBI’UP  KM/Stc 
SIOMA  US  • O.OT't  KH.'SCC 


COMMENTS  1 


U06/IH/77 


PAGE  ‘♦90 

II  SOURCE!  MCQUEEN.  R.O..  MARSH,  S.P. . TAYLOR.  J.W. . FRITZ.  J.M., 

ATO  CARTER.  U.J. 

THE  EQUATION  OT  STATE  OF  SOLIDS  FROM  SHOCK  WAVE  STUDIES. 

HIGH  VF'OCITY  IMPACT  PHENOMENA,  KINSLOH  (ED. I (ACADEMIC 
PRESS.  NEW  YORK.  1970)  CHAPTER  VII 
EXPERIMENTAL  TFCHNIQUEj  B 

DATA  REDUCTION  TECWlIQUCi  B (STANDARD  BASE  PLATE  AS  SHOWN) 

31  THE  SHALL  VALUES  OF  UPS  INDICATE  THAT  THE  SHOCKED  SAMPLES  DECOMPRESS 
TO  A DENSITY  LARGER  THAN  RHOO. 

HI  V(DP/OCl  ■ I.6H 


TABLE  I 

.ENE 

---6 


BCN.7CNC 

C6-H6  99.  WT.  PCRCEN1 


TO  • TO  30  oco.  c coiae  OCC.  c.l  - 1.31  KH/SCC. 

VO  ■ s.ia7  TO  i.isa  cc^o 

THE  TABLE  LISTS  TEMPERATURE  IN  DEO.  C..  VELOCITIES  INKN/SEC.,  OENSITV 
IN  0/CC.  ANO  PRESSURE  IN  KBAR.  OUS  AND  OUP  ARC  THE  UNCERTAINTIES  IN  US 
AND  UP 

table 


- . . . . 

“ - - - 

SAMPLE  - - 

- • - 

- “ - 

- - - 

- STANDARD  - 

T RHOO 

US 

OUS 

UP 

OUP 

P 

v/vo 

US(ST) 

DUSISTI 

aa  0.877 

8.78 

0.01 

0.6) 

0.09 

19. 

0.779 

9.93 

0.07 

as  0.B69 

a.  78 

0.01 

0.73 

O.DS 

17. 

0.710 

6.08 

0.03 

?8  0.870 

8.96 

o.oa 

0 •’3 

0.09 

19. 

0 . 793 

6.08 

O.OS 

aa  0,870 

3.31 

0.01 

0.90 

0.03 

. 

0.730 

6. 16 

O.OS 

as  0.87S 

3.SS 

0.01 

0.97 

0.01 

89. 

0.719 

6.aa 

0.01 

ao  0.879 

3.S7 

0.01 

0.98 

O.OS 

30. 

0.719 

6.33 

0.03 

19  0.880 

3.8S 

0.01 

1 .88 

0.01 

SI  , 

O.C0S 

6. S3 

0.08 

3a  0.866 

3.89 

0.01 

1.31 

o.oa 

ss. 

0.663 

6.90 

o.oa 

IS  0.B8S 

S.05 

O.DI 

1.31 

0.03 

S7, 

0.676 

6.93 

o.oa 

aa  0.877 

S.OS 

0.01 

1 .3S 

0.03 

S7. 

0.669 

6.9S 

0.08 

18  0.8QI 

S.09 

0.01 

1 .S9 

0.09 

93. 

Q.SSb 

6. 68 

007 

as  0.869 

S.38 

0.01 

1 .63 

0.03 

68. 

0,687 

6.78 

o.oa 

as  0,809 

s.sa 

0.01 

1.7a 

0.01 

67. 

0.680 

6,06 

0.01 

IS  0,B8S 

S.79 

0.08 

1.78 

0.09 

79. 

0 . 6.30 

6.98 

O.OS 

a7  0.871 

S.77 

0.08 

1 .81 

o.oa 

79. 

0.680 

6.95 

0.08 

a8  0.870 

6.00 

0.08 

8. OS 

0,10 

89. 

0.991 

7.  IS 

0.08 

ae  0.870 

S.88 

0.01 

8.17 

o.oa 

99. 

0.989 

V.86 

O.OE 

as  0.87S 

B.6S 

0.01 

8.81 

o.oa 

106. 

0.996 

7.11 

n.08 

19  0.880 

9.68 

0.08 

8.86 

O.OS 

1 10. 

0.991 

7.19 

0.,15 

30  0.888 

9,71 

Q.OI 

8.90 

0.03 

las. 

C . 968 

7.56 

o.oi 

la  0.687 

6.00 

0.03 

-?.79 

0.03 

1S7. 

0 . > i 

7.00 

0.03 

87  0.871 

9.93 

0,08 

8.88 

0.U8 

IS9. 

0 , •.’S>9 

S.B3 

o.oa 

83  0.076 

6.17 

0.08 

•T . ;?•« 

0 00 

179. 

0.S79 

fl.80 

0.06 

88  0,870 

6.88 

0.0“ 

3.39 

0.06 

181  . 

0.S68 

0.80 

0 . 0'.'. 

88  0.870 

6. S3 

0.03 

3,97 

0.03 

800. 

0 SS9 

8. SB 

0.01 

as  0.87S 

6.08 

0.06 

i.83 

0.09 

-789. 

O.S  JH 

B.7S 

0.06 

19  0.88; 

7.83 

0.01 

S.Oft 

O.OS 

899. 

0 . S ^0 

0.97 

O.OS 

as  o.8?a 

7. 16 

0.03 

s.  18 

0.08 

.'.>97. 

o.saa 

9,00 

0.06 

87  0.871 

7.85 

0.01 

s.ao 

0.09 

1767. 

0.S80 

9.08 

0.08 

w?S  O.07S 

7.66 

0.09 

S.91 

0.06 

10S . 

O.SOE 

9.30 

L.09 

83  0.876 

o.as 

C.09 

s.9e 

0,07 

.<96. 

0.S03 

Q .7 

0.06 

2Z  0.876 

8.61 

O.OS 

5.  IS 

0.07 

■«9, 

0.S08 

10.00 

0.06 

!8  O.WII 

8.91 

0.07 

9.3i 

0. 19 

SIB. 

0.S03 

10.17 

0.  la 

87  0.871 

G.88 

(1.08 

9.16 

o.ia 

sia. 

0,193 

in. IB 

0.  10 

aii  0.8  'S 

R.97 

0.08 

9.S9 

O.i  1 

S87. 

0.3W 

in. 80 

0.09 

US  - A 

' B*UP 

' HITH  A 

• 1.88  KH/liEC., 

B - 1 

.58 

510, A • O.Oft  KM/SrC..  510. B • O.OJ 
rOR  UP  DETHCEN  0.1  AND  B.b  KM/5LC  AND 


'iOTi/IH/77 


PAGE 

A - I ,8H  KH/UtC.,  B » 1 .3*< 

510. « - 0 la  KM/SEC  SIO.B  ■ 0.03 

FOR  UP  BETWCrN  3.4  AW  0.^  ICM/SEC 


COHHLNTSt 

1 1 SOURCE:  DICK  R.  0. 

REPORT:  LA-39J5.  APRIL  1968  ITHESIS) 

LOS  ALAMOS  SCIENTIFIC  LA8. 

LOS  ALAMOS.  BOX  1663.  NF.M  MFXICO  87S44 
ai  EXPERIMENTAL  TECHNIOUC:  A 

DATA  REDUCTION  TECHNIQUE;  B STANDARD  MATERIAL  50?4  AL  ALLOi  WITH 

US  • 5.N60  ♦ |.3ie*U»  RHOD  - a.70SO/CC 
AND  ORUNEISEN  OAHMA  - g.He 


U0f»nN/77 


<r 


•TOO 


PAGt  bOl 

2.1-2IG-6)--  -3 

ben.:ene 

C6H6 


ro  - 16-3?  KQ.  ccntioraoe: 

VO  - 1.133-I.IM  CC/0  CO  l.36-l.?e  KH/SCC. 

IN  THC  table  BClOU.  vaocmcs  are.  given  iN  kh/sec.,  pressure  !N 

KtLOQARS,  DENSITY  IN  0/CC.  AND  TEMPERATURE  IN  OEO.  CENTIGRADE. 

TABLE 


TO 

RHOO 

US 

UP  P 

V/VO 

IS 

0.B6S8 

6.66 

?.»470  131.0 

0.66S 

16 

0.68?6 

N.IO 

I.H40  S?.** 

0.6h7 

US 

- 1.89  » 

I.S3* 

UP  KH/SEC 

COMMENTS: 

1)  SOURCE  1 WALSH  J.  H.  AND  RICE  M,  H. 

JOURNAL  or  CHEMICAL  PHYSICS.  VOL,  P.  Oll>  ll9S7l 

Si  EVPtRIMENTAL  TCCMNIOUE  B 
DAIA  REDUCTION  tECHNIQUt:  B 
standard  material  ?NST  ALUMINUM 

31  THE  VALUES  » OR  CO  WERE  CttEHMlM;!)  BY  INTERPOl.AT  |NO  THE  DATA  POINTS 
obtained  THOM  THE  ATtHICAN  INSTITUTL  PHYSICS  HAND9C^\  <MC0RAH- 
HILL  BOOK  CO..  N.  Y.  19631  ?NO  tO, 


UOGMN/Tf 


PAGf 

i’A-j-'s- im  - - 1 

l-CXANC 

C6-HJM 


TO  - 19'3?  OeO.  CENTIGRADE  CO  - l.OBl  KM/SEC. 

VO  - :.^7I-I.^99  CC/0.  AT  SO  OEC.  CENTtCRAOC 

IN  THE  table  BElOH.  VELOCITIES  ARE  GIVEN  IN  KM/3EC..  PRESSURE  IN 
KIL08ARS.  OENSnv  IN  G-CC  AND  TEMPERAtURE  IN  DEO.  CENTIORAOC, 


TABLE 


TO 

RHOO 

US 

UP 

P 

V/VO 

0.«j71 

6.51 

2.590 

95  7 

0.53S 

19 

0.6796 

1.02 

1 .517 

11  .5 

0.622 

US 

« I.G7  ♦ 

1 .12* 

UP  KM/SEC 

COHMTNTSi 

!l  SOUH'E;  J.  M.  AND  RICE  M.  M. 

-•OUtirjAL  Cf  CtilMlCAL  l‘HV'-,ICS.  VU,  . ^o.  P.  fli'i  U9571 
Si  EXHHIMENTAL  ItCWlOLa'  0 
DATA  RLlXrcnOf^  TICHNIOUE  U 
STAICAPfO  MATE  rial  cNSI  AlltlUAJM 

Jl  CO  AT  20  DEO.  CCNtlORADC  tiAS  «)OtA|.-)tD  JROM  IHE  AHfHJCAN  INSTITUTE 
O'  PHYilCS  HAfC-UOOK.  (MCGHAW  HU.L  IIOUK  CO.,  M.  V,  U.lb.TI  «?NO  ED. 


•,)02 


UOb/ 11/77 


TABLE  I 


HEXANE 

23-a{6-m)— -1 


0 


1 


PAOt 

---a 

HtXAIC 


TO  CO (80  DCO.C.)-  I .003  KM/SCC 

V0I-I.5«‘I  .M7  CC/0. 


the:  TAOLC  lists  T in  OCO  C.,  RHOO  in  0/CC.  VCLOCmCS  in  KM/SCC  and  p in 
KBAHS.  Rl  IS  RCrRACTIVC  ITCCX.  AL  IS  ^0^S  ALLMINUH 


TA»t.C 


• * 

sample 

- • • 

• - ” - 

» - • 

-DRIVER- 

TO 

RHOO  US 

UP 

P 

V/VO 

Rl 

urs  MAT 

as. 

0.6558  M.I7 

1.5a 

m .5 

0.635 

1 .em 

1 .77  AL 

0.65S9  3.9a 

1 .56 

HO.O 

0.60a 

1 .68H 

i.ea  AL 

so. 

0.6T.03 

0.0 

1 .00 

1.375 

US  - 

II  SOURCE;  AHRENS  T.J.  AND  RUOCHMAN  H.H. 

J.  Al^.  PHYS.  V.37  P.S7S8  113661 
Si  EXPERIMENTAL  TtC.MNl^:  D AND  Cl 
DATA  REDUCTION  MEtHOO  : B 
31  VOI  AND  RHOO  HMEHE  CALCULATED  USINO 

HMOOm-0.6777  • .«S06£  3*T  - I . OBHE -fi*  T • *2  • . IGVL -S' T ‘»3  G.'CC 
ILANOOLl  IK3RNSIEIN.  ZAMLHCHIE  UNO  FUWTIONIN  ISPRINOIR  VtRLAO,  N.Y. 
19711  V.2  PARTI  P.635  AND  RHOO I DO i *0.6603  iO  ADJUST  FIRST  COEFT. 
HI  CO  IS  FROH  I . 0EROHAN,  OUT  LL.  TRASCMAU.  IS,  HlR.’LL  Vl.PlAO.  SUiTTOART 
I95RI 

51  UNCERTAINTIES  IN  US  1-1.5  f>ERCCNT 

UP  ?.5  MAXIMUM 

Rl  1.3 

61  isothermal  COMI'RESSlfllLllY  IS9E  6 PER  A'MOSPHtRT.  iLANOaT  IJORNSTEIN' 


503 


UOfiU5«^77 


TABLE  1 


HEXANE 

33-3(6-14)-— £ 


POCYSTVRtNC 


PAGE  50M 


1 


lC6'H5-ClHi-CHclN  • «C8“H8)N 


VO  ■ O.QSf  CC/0 


IN  THE  TABLE  BELCM.  VELOCITIES  ABC  GIVEN  IN  MM/MICROSCC.  AND  PRESSURE  IN 
KILOBARS. 


TABLE 

RHOO 

US 

UP 

P 

V/VO 

I .OS 

2.7N 

. mo 

H.07 

.9^89 

- 

3.73 

.320 

12. B 

.9I>42 

- 

3.72 

.N60 

17.9 

.B76N 

- 

N.S6 

1 .2** 

SB.  3 

.7281 

Lfs  • e.ee  • i.eo  up  mn/micwsec 


COMMENTS: 


I)  SOURCE:  UAGNER,  H.H..  NALOORT.  N.r.  AND  LOUIE,  N.A. 

REPORT  NO.  A»SWC'TDR-Bi?-66.  VOL.  I 
WORK  DONE  AT  OOMA’Y.  CALIFORNIA. 

21  experimental  TECHNIOLC  a 
DATA  RCOUCriON  TCO«4tOUE  0 

IN  THE  table  up  • ti'2»urs. 

Jl  accuracy  is  LIMITED  BECAUSE  ASSEMBLY  DIMENSIONS  ALLOW  HELAIIVCLY 
LAROE  DEVIATION  FROM  ONE  OIMLNSIONAL I TY. 


uo6/i'4/n 


I J 


I i 


PACE 

e3-?(B-8>---2 

POLYSTVRtrC 

(C6-H5)CIMI-C"H?)N  • ICS-H81N 


VO  - 0.9OS  CC/0 

IN  THC  TABLE  BCLOU  DENSITY  IS  OlVEN  IN  0/CC.  VELOCITY  IN  KM/SCC  AND 
PNESSURE  IN  KIL06ARS 


TABLE  I 


RHOO 

US 

UP 

P 

v/vo 

1 .OS 

3.91 

0.9B 

37.7 

0.765 

- 

S.56 

1.73 

95.5 

0.67B 

- 

S.35 

i.ei 

lOB 

0.66B 

6.85 

B.  15 

I3B 

0.63B 

- 

6.  IB 

B.B9 

IS7 

0.6B6 

- 

6.37 

B.3B 

159 

0.6B6 

- 

6. **6 

B.SB 

168 

0.616 

- 

6.75 

B.75 

195 

0.59B 

- 

6.87 

3.00 

BI6 

0.563 

- 

7.15 

3.3B 

BS9 

0.536 

- 

7.17 

i.39 

B55 

0.5B7 

- 

7.B6 

3.S9 

B66 

0.519 

- 

7.B8 

3. SO 

B60 

0.533 

- 

7.11 

3.S5 

B65 

0.5B8 

- 

7.31 

3.5B 

B70 

0.518 

- 

7. IS 

3.S6 

B67 

0.5B9 

.637 

UP  FROri 

1 UP  • 

o 

o 

'.5  KN/SCC. 

SICHA  us  • Q.QSg  KM/SCC 


TABLE  II 


RHOO 

US 

UP 

P 

V'VO 

1.05 

3.38 

0.57 

20, a 

0.831 

3.59 

0.70 

£?6.S 

0.805 

3.67 

0.B7 

35.3 

0.775 

3.93 

0.B8 

36.3 

0.776 

3.95 

0.B8 

36.5 

0.777 

3.96 

0.90 

37. S 

0.771 

3.97 

3.88 

36.7 

0.778 

S.3S 

1.11 

50.6 

0.7SS 

S.SB 

l.il 

60. 8 

0.70S 

S.S7 

I.BB 

57.1 

0.7B7 

- 

S.60 

1.S3 

7B.I 

Q.70B 

U0«/|'</77 


tiOS 


0 


POLVSTYHtNe 


RHOO 

US 

UP 

P 

V/VO 

_ 

5.09 

1 .96 

70.0 

0.713 

- 

5.16 

1.62 

07.8 

0.606 

- 

9.69 

2.01 

120 

0.647 

- 

9.72 

1.90 

119 

0.694 

- 

5.80 

2.09 

129 

0.646 

- 

5.82 

2.09 

129 

0.648 

- 

6.03 

2.13 

139 

0.647 

- 

6.16 

2.23 

149 

0.636 

- 

6.2N 

2.28 

149 

0.639 

- 

6.36 

2. NO 

160 

0.623 

- 

6.58 

2.N8 

171 

0.623 

- 

6.73 

2.92 

206 

0.966 

- 

6.07 

3.01 

217 

0.962 

US  • 8.M1  • l.6^3  UP  KN'S£C.  FROM  UP  > 0.9  TO  2.9  KM/SEC 
SIOMA  US  - 0.077  KH/SCC, 

THE  LEAST  SQUARE  FI T ON  TASLE  I AND  1 1 COHBINEO  YIELOS 
US  • 2.S8  * 1.63  UP  KM/SEC  FROM  UP  ■ 0.5  TO  2.5  KM, SEC 
SIOHA  US  • 0.08 

US  • 3.96  ♦ 0.96  UP  KM-'SEC  FROM  UP  - 2.7  TO  3.6  KM/SEC 
SIGMA  US  - 0.0*<H 


COWNTSi 

I)  SOURCE;  HAUVER  0.  E.  AND  MELANI  A. 

Q.R.L.  REPORT  NO.  1259  M96m 

BALLISTIC  RES.  LABS..  ABERDEEN  PROVING  GROUNDS,  MO. 

21  EXPERIMENTAL  TEC^miQUC  B.  Cl  (TABLE  I).  H (TABLE  ll> 

DATA  REDUCTION  METHOD  B 

31  AN  APPARENI  DISCONTINUITY  IN  THE  US  VS.  UP  CURVE  SUGGESTS  A TRANSI- 
TION AT  180  KB  WHICH  IS  SUPPORTi.0  BY  A RAPID  CHANGE  IN  T»C  PXARI/A 
riON  SICTUL  ABOVE  THIS  PHt:SS(JRE’. 
m ALL  DATA  CORRECTED  FOR  SMOCK  WAVE  TlUT 


PAGE  507 

?3-at0-0l---3 

POLYSTYRENE 

IC6-H5-C(HI-CH2)N  • «CO-H0>N 


VO  • 0.95H2  CC<0. 

IN  THE  TA0LC  BCLOM,  VELOCITIES  ARC  GIVEN  IN  KM/SEC.,  PRESSURE  IN 
KILOBARS  AND  OENSIYV  IN  0/CC. 


TABLE 


SAMPLE 


STANDARD 


RHOO  US 


I.O^S  5. 0m 
6.038 
5.958 
6.008 
5.636 
5.50? 
5 <’93 
5.793 
6.803 
6.038 
5.013 
5.075 

r. .50O 
5.68N 
5.611 
5.611 

' • 5.^76 

; - 

5.3(k? 

- 5 . 307 

s. 'isa 
5.598 
5.773 

; ■ 5.106 

5.165 

. - 5.iaa 

! - 5.010 

5.170 

5.154 

5.1S8 

5.070 

• ••  5.19a 

5.154 

' - s.iao 

' 5.105 

■ - 4.870 

; - 4.870 

4.450 

4.496 


UP 

P 

v/vo 

UfS 

(PLEXIGLASS! 

urs 

(ALUMINUM  AU40I 

8.335 

143.0 

0.600 

4.600 

8.310 

146 

0.617 

4.600 

8.865 

141 

0.619 

4.500 

8.330 

148 

0.617 

4.660 

8.087 

119 

0.640 

3.990 

8.080 

lie 

0.639 

3.960 

8.130 

189 

0.638 

4.880 

8.165 

138 

0.686 

4.860 

.>.135 

139 

0.656 

4.340 

8. 185 

134 

0.648 

4.880 

8.160 

133 

0.685 

4.380 

8.140 

138 

0.636 

4.860 

8.150 

187 

0.613 

8.900 

8.155 

187 

n.617 

8.900 

8.840 

138 

0.601 

3.010 

8.865 

13V 

0.596 

3.040 

8.015 

H7 

0.638 

8.700 

8.048 

lU 

0.685 

8.730 

1 .935 

no 

^.643 

8.590 

1.98- 

109.5 

0.648 

8.560 

8.067 

116 

0.616 

8.750 

1.995 

114 

0.634 

8.670 

8.095 

184 

0.685 

8.015 

8. 105 

i88 

0.635 

8.050 

1.018 

96 

0.650 

8.390 

1.80P 

95 

0.G58 

8.377 

1.808 

96.5 

0.640 

8.365 

1.087 

90 

0.635 

8.405 

1.040 

100 

0.644 

8.445 

1 .038 

100 

0.H45 

8.435 

1.840 

99.5 

0.641 

8.440 

1.H58 

100 

0.635 

8.455 

1 .918 

105 

0.638 

8.540 

1.918 

105 

o.r.,?0 

8.550 

1.955 

104 

0.619 

8.500 

1.998 

106 

0.615 

8.635 

1.368 

6) 

0.679 

1.756 

1.365 

61 

0.680 

1.748 

1.468 

fM 

0.678 

1 .090 

1.418 

67 

0.684 

1.835 

IJ(»/ 14/77 


POLYSTYRINt 


PAGC  ^08 


US 

UP 

P 

V/VO 

UFS 

urs 

I.H05 

67 

0.6SO 

1 .835 

^.^^e 

I .NOO 

67 

0-685 

1 .830 

N.370 

I.N93 

69 

0.658 

1.935 

^.HIS 

I.H75 

68.5 

0.666 

1 .900 

3.633 

1.115 

N5 

0.706 

I.H03 

3.653 

1.108 

N5 

0.713 

1.393 

3.918 

1.090 

H5 

0.733 

1 .375 

3.679 

1.095 

N5 

0.718 

1.380 

3.563 

0.960 

36.5 

0.733 

1.195 

3.559 

0.960 

36.5 

0.730 

1.195 

3.618 

0.973 

37 

0.731 

1.313 

3.6SH 

0.978 

37.5 

0.733 

1.330 

3.955 

1.097 

H6 

0,733 

1 .390 

H.033 

1.103 

N6.5 

0.736 

1 .397 

3.»«g 

1.195 

•46 

0.697 

1 .390 

3.968 

1.315 

N7 

0.69H 

1 .H05 

3.75N 

0.960 

38 

0.7HH 

1 .315 

3.615 

0.980 

37.5 

0.739 

1 .300 

3.636 

I.0N3 

HO 

0.713 

1 ,307 

3.636 

1 .037 

39. b 

0.71H 

1,303 

US  * I .90a  ♦ 1.769  (.Ip  KM/SCC.  510. US  • 0.  m KH/SCC. 


COI  MINTS; 

II  SOURCE;  0EROER  J.  AT®  FAUOUIGNON  C. 

PRIVATE  COHHUNICATION  (196m.  B.P.  NO.  7,  SEVHAN,  TRANCE 
?l  EXPERIMENTAL  TECT*TIOUC  B 
DATA  RFOUCriOTi  TICHNIOUE  B 

STANOARO  MATERIALS  PLEXIGLASS  AND  ALUMINUM  AUNO  ALLOY 
II  SAMPLE  dimensions  WERE;  3.0  CM  DIAMttCH 

0.9  CM  THICKNESS 


UOf»/m>77 


TABLE  I 

:ne 

I-—3 


as-aia-81'-"'* 

POLVStYRENt 

(CG-Hfi-CiNl-CHaiN  « (C0-H8>N 
VO  - 0.998  CC/0 


PAOt 


9 


I 


IN  TVC  TABLE*^  QCEOW.  VELOCITIES  ARE  OlVEN  IN  KM/SEC.  PRESSURE  IN  KILO0AR 
ANO  DENSITY  IN  0/CC. 


TABLE  I 


RHOO 

US 

SAMPLE" 

UP 

P 

1 .OS'* 

4.39 

1.27 

96. 

1 .OSH 

4.91 

1.29 

61. 

1 .0‘4'4 

9.66 

2.21 

131 . 

US 

• 2.746 

♦ 1.319* 

UP  KM/SEC 

SlOMA  OS  • 

0.094 

KM /SEC 

TABLE  1 1 

RHOO 

US 

UP 

P 

0.  TTM 

1 ,81 

1 .99 

9. 

o.m 

1 .91 

1.76 

6. 

0. 174 

a. 11 

1 .89 

7. 

0.174 

2.91 

2.27 

10. 

0.174 

2.49 

2.29 

to. 

Q.  174 

3.48 

2.97 

18. 

0.  TN 

3.44 

3.03 

18. 

0.  174 

3.33 

3.04 

18. 

US 

« -.069 

• 1.191 

•UP  KM /SEC 

SIGMA  US  - 

0.083 

KM/src 

•sample 

TABLE  II 

RHOO 

US 

UP 

0.063 

3.33 

3. 10 

0.063 

t.ST 

3.28 

0.063 

4.37 

3.63 

0.063 

9.66 

4. 84 

Q.0B3 

6.97 

9. *32 

0.063 

6.69 

9.73 

V/VO 

0.70BO 

0.71V0 

0.6099 


V.'VO 

0. 1219 
0.0789 

0,  u*.w 

0.099b 

o.oeo j 

0.  I'ibb 
0.1192 
0 . U07 1 


I 


V/VO 

0.0691 
0. 1391 
0. 1693 
0.  I'i'tO 
0.  19‘» 
Q.  t'iSS 


-- -STANDARD 

material  USISTI 

a01.*N  AL  6.91 

aosM  AL 

S0e*4  AL  7.30 


• --6TANOARO 

MAIERIAL  U9«ST» 


2024 

AL 

6.41 

2024 

AL 

6.93 

2024 

AL 

6.99 

2024 

AL 

6.88 

2024 

AL 

0.90 

2024 

AL 

7.38 

2oe*< 

AL 

7.42 

2024 

AL 

V.4'3 

STANDARD 


MATERIAL  USiSTI 


2024 

AL 

7.42 

2024 

At 

7.94 

2024 

AL 

7.78 

2024 

AL 

6.99 

2024 

AL 

9.09 

2024 

AL 

9.19 

r 

1 


909 
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RMOO 

US 

UP 

P 

v/vo 

MATERIAL 

USiST 

l.063 

7.S^ 

6.?! 

29. 

0. 1742 

2024  AL 

9.51 

0.003 

9.51 

6. Be 

40. 

0.3039 

2024  AL 

9.81 

0.063 

6. as 

40. 

0.25BI 

2024  AL 

9.95 

0.063 

B.9H 

7.29 

41  . 

0.184b 

2024  AL 

10.23 

US  • -5.096 

* 1.R43 

•UP  KM/SCC 

tIGMA  US  • 

0.515 

KM/SCC 

TABLE 

IV 

SAHPLE STANDARD 


RHOO 

US 

UP 

P 

v/vo 

MATERIAL 

USTSTI 

0.032 

4.04 

3.30 

4. 

0. 1032 

2024 

Al. 

5.7< 

0.032 

4.52 

3.66 

6. 

0.1903 

2024 

AL 

7 70 

0.032 

6.36 

4.09 

10. 

0.23)1 

.■’024 

AL 

0.59 

0.032 

7.05 

5.59 

13. 

0.2071 

20f?4 

AL 

9.0b 

0.032 

6.46 

5.01 

12. 

0. 1006 

2024 

AL 

9.  19 

0.032 

0.21 

6.30 

17. 

0.2326 

■'024 

AL 

9.51 

0.031 

7.70 

6.78 

16. 

0.1285 

.'L24 

AL 

9. HI 

0.032 

10.72 

6.95 

24. 

0.3517 

2074 

AL 

9.95 

0.032 

9.67 

7.42 

23. 

0.2327 

f?024 

AL 

10.23 

US  • -.706  * l .mO'UR  KH/SCt 

SICMi  US  • 0.Q37  KM^SEC 

Trt.  POROUS  DATA  MAY  Bt‘  KtPf«:5lNTCD  BY  ! 

US  • ^.7^  - lOJ.7MHKI-r06Si.'i|»UPc*i  ♦ 75. 1 • ) ,?65i  • T.' ( | .UPi  • • J 

♦ l.H30*UP  • 0.031 •UP'MMO • 1 .?65l  KM^SCC 
SIO  US  • 0.15  ►Ti/'StC 


COMMENTS: 

(»  SOURCE-  MCOWTU,  RO.,  MAPTH.  S.P.,  TAYLOR,  J.W..  >R1TZ,  J.M.. 
AND  CAPTLR.  W.J. 

the  tCXiATION  OE  state  Of  SOI.  IDS  I RON  SHOCK  WAVE  STUDIES, 
HiOH  VLLCXriTY  IMPACT  nCNOMLNA,  KINSlOW  lED.l  (ACADEMIC 
PRESS.  NEW  YORK.  IjVOl  CHAPTER  VII 
2)  experimental  TECTWIOuC:  C 

DATA  REDUCTION  TECHNIQUE.  U (STAfCAHO  BASE  T»LATE  AS  SHOWN) 

3«  V(OP/OC»  • 1.10 


U06. it/T> 


PAOC  till 

S3-3(  m-IO)'--l 
ANTHRACCNC 

- Cm-HlO 


VO  ■ O.B006  *OR>  0.0006  CC/0 

voi  • o.7gea  cc/o 


IN  THE  TABLE  BELOH.  DENSITY  IS  GIVEN  IN  O^CC.  VELOCITIES  IN  KM/SE.C  AND 
PRESSURE  IN  KILOBARS. 

TABLE 

SAMPLE STANDARD 


RHOO 

US 

UP 

P 

V/VO 

USISTI 

I.5N9 

3.65S 

0.*409 

19.7 

0.89*4 

9.7*41 

1 .5«*9 

3.ags 

o.^ao 

53.3 

0.B77 

9.  BOH 

I.5N9 

H..I60 

0.679 

39.3 

0.837 

9.987 

1 .5NB 

*4.979 

1 .57B 

79. H 

0.7*43 

6.958 

1.560 

6.7S7 

1 .689 

151.3 

0.706 

6.979 

I.5H9 

S.953 

1 .90*4 

1*40.9 

0.679 

7.187 

I.5SB 

6.SS0 

5.539 

100.3 

0.693 

7.53H 

1 .5N9 

6.GSH 

5.  *497 

507,5 

0.65S 

7.789 

1 .5S9 

6.836 

5.B71 

5*49.1 

0.980 

8.  IHI 

I.5S9 

7.557 

3. *4  38 

310.9 

0.95*4 

B.690 

1 .5N9 

7.911 

3.7WL* 

399.  *4 

0.*49B 

9.039 

1.5M9 

a.  153 

S.39G 

*4M5.5 

0.*463 

9.619 

1 .5^9 

a. *491 

9. *433 

*470.1 

0,*47B 

9.758 

1 .5S9 

9.109 

*4.036 

990.0 

0.*469 

10.166 

US  • J.ei  * l.»<LS*UP  KM/SCC.  SIO  US  • 0.10  KM/SEC. 

FOR  UP  LESS  THAN  3.3  KM. SEC 

US  - 6.733  * O.OOSIUP-e.J^Sl  ♦ 0 . 570tm»>-?.  3M  Jt  • KM/SEC. 
SIO  US  • 0.33  KM/Stc. 

FOR  0»»  between  AND  S.  KM/SF.C 


CQMMENTSi 

I I SOURCE  1 UARNES,  R. 

PRIVATE  COMMUNICATION  (PRELIMINAHV  DATA) 

LOS  ALAMOS  scientific  LAHORAIORY.  LOS  ALAMOS,  T«W  MEXICO,  USA 
51  experimental  TECHNIQUE  0. 

DATA  REDUCTION  TECHNIQUE  0. 

STANDARD  MATERIAL  1100  ALUMINUM  ALLOYi  THE  EQUATION  FOR  THE  US-UP 

ALUMINUM  STANDARD  HUOONIOT 
RELATIONSHIP  IS 
US  - S.S60  * l.3S6*UP  KH/SES 
WICRC  IDTOO  - 5.715  0/CC. 

1.1  VOI  WAS  CALCUALTCD  using  T»«;  FQLLOWINO  lattice  PARAHFTERSi  a- 
B - 6.053  AND  C • ANGSTROMS  AND  THE  ANCLE  BETA  • 103  DEO 

30  MINUTES  FOR  A HONOCLINIC  CEIL.  THESE  PARAMETERS  NCRl  OBTAINED 
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?3"2( m- io)---a 
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C6-^A4»(C-H»^»C6-H^  » Cm-HIO 


VO  • 0.8^«S  ♦OR-  0.0003  CC/0 
VOI  - 0.0173  CC/0 


IN  THE  TABLE  BELOW 

, DENSITY 

IS  GIVEN  IN  G/CC 

. VELOCITIES  IN  KM/SCC  AND 

PRESSURE  IN  KILOBARS. 

TABLE 

•AI  P t 

9 t AMUAftU 

RHOO 

US 

UP 

p 

V/VO 

US(ST) 

i.£ia 

3.774 

0.414 

ie.9 

0.890 

9.741 

i.aia 

1.7HI 

0.486 

aa.i 

0.870 

9.804 

1 .aia 

4.038 

0.689 

33.7 

o.sas 

9.987 

1 .aia 

4.907 

1 .asa 

76.6 

0.737 

6.998 

1 .ai3 

6.997 

1.714 

1 16.4 

0.694 

6.979 

1 .aia 

9.69a 

1 .339 

133.0 

0.699 

7.  187 

1 .aia 

6. 346 

a.e67 

174.4 

0.64  3 

7.934 

1 .ai3 

6.GCa 

a. 919 

ao3.a 

o.sas 

7.789 

1 .ai  j 

6.004 

a. 697 

P39. 1 

0.974 

8.  141 

1 .aia 

7.066 

3.483 

aao.a 

0.908 

8.630 

1 .ai3 

7.443 

3.ea7 

349.6 

0.486 

9.039 

1 .ai3 

6.000 

4,410 

4P8.0 

0.449 

9.619 

1 .aia 

a. 441 

4.476 

498.0 

0.470 

9.7e« 

1 .aia 

9.048 

4.884 

939.6 

0.460 

IQ. 166 

us  « 3.007  ♦ I.HI7*UP 

K'M/SEC. 

SIO  OS  - 

0.1  KHfSCC. 

FOR  UP 

less  than 

a. 9 

KM/«iEC 

US  • 6. 

734  - O.O470IUP- 

a. 9191  * 0.4.T0aiUP 

*S.9l9)‘*a.  KM/StC 

SIO  US 

• O.as  KM/SEC 

FOR  UP 

0EIUEEN  a 

,9  ANO 

9.  KM/ SEC 

COMMENTS: 

I 1 SOIJRCC!  WARNCS.  R. 

f»H|VATE  COMMUNICATION  iP^v:i.|N(NARY  OATAi 
LOS  ALAMOS  SClCNTiriC  LAM..  LOS  .M  AMOS.  NEW  MEXICO,  USA. 
et  EXPERIMENTAL  TECMNIOUC  H. 

data  reduction  techniouc  b. 

STANOARO  MATERIAL  1100  ALUMINUM  AUOYi  THE  EQUATION  FiOR  THE  US-UP 

ALUMINUM  STANOARO  HUOONIOT 
RELATIONSHIP  IS 
US  < S. 360  * l.33B*UP  KM/SCC 
WHERE  RHOO  • e.7ie  0/CC. 

3i  VOI  WAS  CAi.CULATEO  USING  THE  LATTICE  CONSTANTS  A <•  U - 6.IM 

AND  C'  0.430.  MHERf.  THE  ANOI.E  BETA  • 97  DEO  Si  MIN  FOR  A MONOCLINE 
CELL. 
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THE  PARAMETERS  HERE  OBTAINED  FROM  A.C.A  HONOORAPH  NUMBER  6 (AMERICAN 
CRYSTALLOGRAPHIC  ASSOCIATION.  POLYCRYSTAL  BOOK  SERVICE.  WASHINGTON  . 

D.  C. . iOeSI  BNO  EDITION. 


» 

1 


IV-  - 


PAGE 

53-ail6-10)  — *1 

PYRENE  (BtNJOlOCFiPHENANTARENE) 


Cte-HIO 


VO  -0.7BHW  *OR-  0.000 I 0/CC 
VO  I ■ 0.776  0/CC 

IN  THE  TABUE  BELOU.  DENSITY  IS  GIVEN  IN  0/CC.  VELOCITIES  IN  KM/SEC  AND 
PRESSURE  IN  KtLOBARS. 


TABLE 

SAMPLE— STANDARD 


RHOO 

US 

UP 

P 

v/vo 

USiSTt 

1.275 

3.6R7 

0.*4|2 

19.2 

0.887 

5.7RI 

1.275 

3.7R8 

0.R32 

23.0 

0.871 

5.80R 

1.275 

3.900 

0.682 

3R.8 

0.829 

5.987 

1 .27H 

>4.661 

1 .279 

79.2 

0.737 

6.558 

1 .275 

5.53R 

1 .697 

1 19.7 

0.693 

6.979 

1.275 

5.636 

1 .901 

I>4|  .5 

0.e7>4 

7. 187 

I.27R 

6.273 

2..2RR 

179,3 

0.G>42 

7.63R 

1.275 

G.56H 

2. >499 

206. 9 

0.622 

7,785 

1.2‘/5 

6.9H2 

2.BH3 

251 .6 

0.590 

8,  I>4| 

I.27R 

7.099 

3. >4  36 

310.8 

0.516 

8.6<20 

1.275 

7.RI2 

3.782 

357.  >4 

0.>490 

9.035 

1.275 

7.9>»7 

>4.360 

>4>4l  .0 

0,R51 

9.615 

1.275 

8. 38? 

>4.R2R 

>472.8 

0.>472 

9.728 

l.S'fi 

8.9RH 

R.833 

551 . 1 

o.>ieo 

10. 166 

US  - 3.031  • l.*«67*UP  KM/SEC,  SIO.US  • 0.0b  KM/SEC 
FOR  UP  LESS  THAN  KM/SEC 


US  - 6.0S6  - 0. i0O6iup-a.'«a3»  ► o.sajstup-a.saai “a. 

510  us  - 0.31  KM/SEC. 

FOR  UP  OEIMEEN  AND  *5.  KM/SEC 


COMMENTS! 

1 » SOURCE!  UARNES.  R. 

PRIVATE  COMMUNICATION  (PRELIMINARY  DATA> 

LOS  ALAMOS  SCICNTIFIC  LAB..  LOS  ALAMOS.  MEN  MEXICO,  USA, 

Si  experimental  TECHNIQUE  ». 

DATA  REDUCTION  TECHNIQUE  B. 

standard  material  IIOQ  aluminum  ALlOYi  THE  EQUATION  TOR  THE  US-UP 

ALUMINUM  STANDARD  HUGONIOT 
RELATION  SHIP  IS 
US  • *>,380  ‘ l.iSB'UP  KM/SEC. 
WHERE  RHOO  • 3.712  0/CC. 

3)  VOl  WAS  CALCULATED  USING  THE  LATTICE  CONSTANTS  A • !.3G3  «OR'  0.005. 
B > 9.26  *OR'  Q.OS  AND  C » 8.39  *0R<  0.10  ANGSTROMS,  WTCRE  TIC  ANOt.E 
BETA  • 100.2  OrO.  FO«  A MOTWCLINIC  CELL. 
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THE  PARAMCTKRS  tCHE  OGTAINEO  FROM  A.C.A  MONOGRAPH  9 (AMERICAN 
CRYSTALLOGRAPHIC  ASSOCIATION.  POLYCRYSTAL  BOOK  SERVICE.  WASHINGTON 
O.C..  1963)  SNO.  COITION. 
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EDIT  TEST 


BOX  V7B  PLTR 

TVQOLIB  DD80  OUTPUT 13:46;  34U  06/14 

49  FR4MES  dLCTTED 


UNCL 


BOX  V7B  PLTR 
15:48:48  06/14/77U 


XEROX+FILM 


EDIT  TEST 


BOX  V72  PLTR 


TV80LIB  DD80  OUTPUT 


13: 16: 19U  06/lH 


EDIT  TEST 


BOX  V7B  PLTR 


TV80LIB  DD80  OUTPUT 


li: 16: 19U  06/1 


m 


i 


CL 

PLTR 

2 06/1H/77U 

:rox+film 


EDIT  TEST. 


BOX  V7B  PLTR 


TV80LIB  DD80  OUTPUT 1S:35:47U  06/ IH 


J 


1 

EDIT  TEST 


BOX  V72  PLTR 


TV80LIB  DD80  OUTPUT 18:35:47U  06/14'; 


: 
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I' 
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